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Jan.  5th, 
The  President,  Dr.  Hays,  in  the  Chair. 
Twenty-nine  members  present. 


Jan,  12th, 
The  President,  Dr.  Hays,  in  the  Chair. 
Thirty-one  members  present. 

Jan.  Idih, 

Dr.  Bridges  in  the  Chair. 

Thirty-three  members  present. 

A  committee  having  been  appointed  to  draught  resolutions  with 
reference  to  the  death  of  John  Cassin,  late  Vice-President  and  Cura- 
tor of  the  Academy,  the  following  were  offered  and  adopted: 

The  mcmherR  of  the  Academy  of  Natural  Sciences  of  Philadelphia  having 
Icanieil  \%ith  great  regret  of  the  decease  of  their  late  Vice-President  and  Cura- 
tor. John  CAS8I.S,  do,  in  commemoration  of  the  bereavement  they  have  suffered, 

rrjfolve. 

1 .  ThAt  in  the  death  of  Mr.  Cassin  the  Academy  has  lost  a  member  and 
nfRcor  whose  thoughts  and  acts  were  ever  devoted  to  its  interests  and  pros- 
j><»rily. 

2.  That  in  addition  to  the  devotion  thus  manifested,  they  have  been  de- 
prived of  the  counsel  and  exertions  of  one  who  was  always  ready  to  aid  in 
••vfry  enterprise  tending  to  the  objects  of  the  institution. 

3.  That  in  this  unexpected  termination  of  the  scientific  pursuits  of  their 
•lM'ea«eii  associate,  science  has  suffered  a  loss  which  cannot  be  repaired  ;  the 
lo!4s  of  one  who,  more  than  any  other  student  of  Natural  History  in  America, 
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has  Advanced  ths  scieace  of  Ornithology,  and  whoae  matured  and  well  cnlti' 
T&led  mind  ennbted  bim  to  render  cbeerfnlly  and  generouBlf  much  aasigtance 
to  joungcr  gtudents  and  to  inatitntioDB  of  learning  in  that  and  other  braachea 
of  knofftedge. 

4.  rha.t  we  deeply  sympathize  irith  the  fomily  of  our  respected  callrague 
<□  this  serere  affliction. 

6.  That  the  Recording  Secretary  be  directed  to  transmit  a  copy  of  these 
leeolutions  to  the  family  of  the  deceased. 

Jan.  26ih. 
Bs.  BaiDQEa  io  the  Chair. 
Fifty-five  members  present. 

Pursuant  to  the  By-Laws,  an  election  of  members  of  the  Standing 

Committees  for  the  ensuing  year  was  held,  with  the  following  result : 

ETHNOLOOT.  BERFETOLOOT  AND  tCUTllYOLOQY. 

3.   AlTKEN  MeIOB, 

S.  8.  Haldeuah, 
F.  V.  Hatden. 
ESTOHOLOQY  AND  CROSTACEA. 


JoRK  L.  LeComte, 
Geo.  H.  Horn, 
Tryom  Reakibt. 
COMP.  ASAT.  AND  QEN.  ZOOLOGY. 
Jos.  Leidy, 
Harrison  Allen, 
S.  B.  Howell, 

ORNITHOLOGY. 
Bernard  A.  Hoopes, 

W.   P.   TCRNBULL, 

.R  Sheppard. 
MAMMALOGY. 


Edw.  D.  Cope, 

8.  Weir  Mitchell, 

Thaddeds  Norbib. 

GEOLOGY. 
Isaac  Lea, 
F.  V.  Haydkb, 
T.  A.  Conrad. 

PHYSICS. 

RoBT.  Bridges, 
r.  e.  roqers, 
Jacob  Ennib. 

LIBRARY. 
Job.  Leidy, 
J.  L.  LeComte, 
RoBT.  Bridges. 

BOTANY. 
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elected  Curator,  thus  filling  the  vacancies  caused  by  the  death  of 
Mr.  Caasin. 

The  following  gentlemen  were  elected  members : 
R.  J.  Levis,  M.  D.,  John  J.  Stevenson,  Wm.  M.  Wilson,  and 
Caleb  S.  Hallowell. 

The  following  were  elected  correspondents : 

Col.  R  B.  Carling,  U.  &  A. ;  Wm.  Blackmore,  of  London. 


Feb.  9th. 
Mr.  Jos.  Jeanes  in  the  Chair. 
Twenty-two  members  present. 


Feb.  16th. 

Db.  Rubchenberoer,  Vice-President,  in  the  Chair. 

Thirty-four  members  present 

The  following  paper  was  presented  for  publication : 
Note  on  Microscopic  Crystals  contained  in  some  minerals.    By 
Isaac  Lea. 
The  death  of  Chas.  N.  Bancker  was  announced. 

Professor  Cope  made  some  remarks  on  a  new  series  of  fossils,  from  the  lime 
itone  caTes  in  the  Southern  States.  He  enumerated  the  species  of  extinct 
mammals,  reptiles  and  fishes,  discovered  by  him  in  the  lime-stone  breccia, 
^bich  is  the  remnant  of  a  cave  in  Wythe  Co.,  Virginia. 

He  gave  twenty  species  of  mammalia,  of  which  nine  only  could  be  demon- 
strated to  be  different  from  existing  species.  These  were  Megalonyx  J  e  f  1  e  r- 
s  o  n  i  i,  Stereodectes  tortus  Cope,  Dicotyles  n  a  s  u  t  u  s,  Mixoplmgus  s  p  e- 
laeus  Cope,  gen.  et  sp.  nov.,  Sciurus  panolius  Cope,  sp.  uov.,  Tamias 
laevidens  Cope,  sp.  nov.,  Tapirus  haysii,  Ursus  amplidens. 
Hemiacis  pe  r  d  ic  i  da  Cope,  sp.  nov.  Stereodectes  was  stated  to  be  based 
on  incisor  teeth,  which  are  more  solid  than  in  existing  allied  genera.  Its  pulp 
cavity  is  almost  entirely  closed  throughout  a  large  part  of  the  length  of  the 
tooth.  General  character  similar  to  those  of  the  Marmot ;  size  that  of  the 
porcupine. 


[Feb.  23d. 
The  President,  Dr.  Hats,  in  the  Chair. 
Thirty-six  members  present 

The  report  of  the  Biological  and  Microscopical  Section  was  pre- 
sented. 

The  following  eentlemen  were  elected  members:  Wm.  Dutty, 
Gen.  Hector  Tyncutle,  Charles  Morris,  Theodore  Cuyler. 

On  favorable  report  of  the  Committee,  the  following  paper  was 
ordered  to  be  published : 

1869.] 
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VotMM  HIOZOBOOFIO  OBTBTALB  inelodtd  in  ibbw  XlnaraU. 
BT   ISAAC   LEA. 

During  tome  jenrt  post  I  hare  given  mncb  attenlion  to  tbe  «xiim<niition  of 
mtDcrala  under  the  microscope,  and  some  of  tbe  obaerTatioos  nere  publisbcd 
in  ibe  PmeeedinRs  of  the  Academy  in   1866. 

About  a  year  since,  in  tbe  eiamination  of  a  tbin  fractnred  piece  of  a  large 
gamtt  from  N'orlh  Carolina,  I  was  aurprised  to  obserre  a  nombeT  of  very 
minute  aeicular  cryatalg,  whicb  generally  took  two  or  three  direclions.  TbU 
induced  me  to  examine  more  doaely  inio  tbe  varietiea  of  j7arnf(>  which  nere 
■cceBSible  lo  me,  and  supposing  these  crystals  might  have  been  ob»Erved  by 
othera,  1  referred  lo  the  prineipal  works  on  mineralogy  which  have  been  pub- 
lished in  France,  Germany  and  io  tbig  country. 

In  none  of  Ibese  have  I  found  any  mention  of  these  inclnaions.  But  in  that 
excelkot  work  "Repertoire  D'Optique  Modern*,"  by  M.  I'Abb^  Moigno,  where 
he  treats  of  opiieal  mineralogy,  I  found  that  be  tlatea  M.  Babinet  lo  have  ex- 
amined "  tlar  garneti  "  [Granatt  lUteri^ua)  some  witii  four  and  some  with  six 
braauhta.  He  saya  that  tbe  tlar  gamtli  with  four  brancbea  are  not  very  rare, 
— 20  to  30  in  lODO  to  1200 — but  tbal  tbe  star  of  «ii  rnya  be  found  only  one  in 
6000  specimens.  Whether  liie^fonnMi  or  ;Utira,  aa  M.  Babinet  calls  Ibe  aste- 
roid reflections,  are  tbe  same  aa  the  acicular  crystals  observed  by  me  I  cannot 
say,  but  certainly  ibeae  latter  are  more  common  eo  far  as  my  obaervalioa  bae 
extended,  and  1  have  observed  no  aateriama  whatever. 

In  154  Bpecimens  of  fJobemian  polished  garnelt,  I  found  48  with  acicnlat 
cr}'Btals1     Tbla  far  exceeds  tbe  proportion  stated  by  M.  Babinet. 

[n  the  precious  garnet  from  Green's  Creek.  Delaware  (!o.,  Peun.,  (uncut 
Bpecimens),  I  foucd  in  the  close  eiamination  of  310  specimens  that  T>  were 
poaaesscd  of  aciuuler  crystals,  being  nearly  25  per  rent. — a  very  much  larger 
percentage  than  mentioned  by  M.  Babiuet.  Of  the  Brazilian  Pj/ropt  I  examined 
40  apecimens.  They  were  very  pure  and  free  from  epota  and  cavities.  1  could 
not  find  s  single  acicular  cryalal  in  any  one  of  them. 

In  Eitnniltl  found  no  acicular  cryalals  in  tbe  few  Specimens  which  I  bad  it 
Iti  tuy  power  to  examine,  nor  in  gramilariu,  ounaravilc,  colopkanilt  or  matth-t 
Mnynnnum  gamtt. 

C-nnaiiian-4lone  from  Dixon'a,  near  Wiltniaglon,  Del.,  was  carefully  examined 
in  nearly  60  apecimena,  none  of  which  showed  any  trace  of  acicular  cryataliza- 

SpintlU  rubji,  of  which  I  examiDcd  18  specimens,  produced  no  microscopic 
crvalalized  forma, 
"it  willl,edimr.i.lt  t 
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On  the  Cetaceans  of  the  Western  Coast  of  North  America.      By 
C.  M.  Scammon.     Edited  by  Edw.  D.  Cope. 

Thomas  Meeban  presented  some  hickory  nuts  sent  by  Mr.  W.  H  Ravencl,  of 
Aiken,  Suutb  Carolina,  supposed  to  be  a  hybrid  between  Carya  olivseformit  and 
Cmryn  aqoudra^  because  they  were  produced  from  trees  raised  from  seed  of  the 
fonuer  which  had  trees  of  the  latter  growing  near  them  ;  and  because  the 
fniit  exhibited  hftd  the  characters  of  both.  Mr.  Meehan  said  that  there  wa^  a 
frreat  difference  of  opinion  amongst  botanists  whether  the  numerous  forms  of 
hickory  nuts,  so  puzzling  to  botanists  who  attempted  to  classify  them,  were 
the  refultuf  hybridization,  or  were  produced  by  the  plant's  own  innate  power 
of  change  by  ordinary  external  circumstances  acting  on  a  supposed  germ  of 
turm.  bxact  ex{:eriment8  were  difficult,  on  account  of  the  many  years  it 
wocld  take  to  get  at  the  results.  He  thought  this  instance  furnished  by  Mr. 
Rd\enel  useful,  as  being  one  of  the  nearest  he  had  known  to  an  actual  fact 
that  hybridization  has  some  influence  on  these  varying  forms. 

Prof.  Cope  exhibited  a  specimen  of  the  Heloderma  h  o  rr  i  d  u  m,  of  Wieg- 
mann.  from  Tehuantepec,  belonging  to  the  Smithsonian  Institution.  He  stated 
tfaiit  the  Heloderma  of  the  Sonoran  region  proved,  on  comparison,  to  be  a  differ- 
ent species,  differing  in  the  more  numerous  scales  on  the  head  and  body,  in 
the  shorter  tail,  and  in  coloration.  He  said  it  had  been  well  figured  by  Baird 
in  th«  Mexican  boundary  survey.  He  called  it  H.  s  u  s  p  e  c  tu  m.  He  stated 
that  tliuugh  the  lizards  of  this  genus  could  not  be  proven  to  inflict  a  poisonous 
bite,  yet  that  the  salivary  glands  of  the  lower  jaw  were  emptied  by  an  efferent 
duct  lAhich  issued  at  the  basis  of  each  tooth,  and  in  such  a  way  that  the  saliva 
would  be  conveyed  into  the  wound  by  the  deep  groove  of  the  crown. 


March  16th. 
The  President,  Dr.  Hay8,  in  the  Chair. 
Twenty-eight  members  present. 


March  23d. 
The  President,  Dr.  Hays,  in  the  Chair. 
Twenty-nine  members  present. 
The  death  of  Jason  L.  Fenemore  was  announced. 


March  30/A. 
The  President,  Dr.  Hays,  in  the  Chair. 
Thirty-three  members  present. 

The  Report  of  the  Biological  and  Microscopical  Section  was  read. 

The  following  gentlemen  were  elected  members : 

<  V»I.  Jaa«.  Greer,  of  Dayton,  Ohio,  Dr.  Douglas  R.  Bannan,  U.  S. 
N,.  (f<ij.  Henszey,  John  Birkinbine. 

Oo  favorable  report  of  the  Committee,  the  following  paper  was 
onJi-re^I  to  be  published : 

1669.] 
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nird  C»iitribntiaii  U  th*  P»iiu  of  Uia  KIomm  Fwiod  of  the  United  Butet. 

BY   EDWARD   D.  COPE. 

FLA  tawistida:. 

A  more  than  usually  complete  ikeletoo  of  TretosphjB  gTaadsvnt  far- 
nishes  some  chnracteri,  wliich,  lakea  in  connectioii  irilh  othen  known  lo  exiac 
in  manyotherB  ipecies  of  our  Miouene  dolphine,  euggrat  that  the  true  potitioD 
of  all  ol'the  latter  ia  in  or  near  the  family  above  named. 

In  the  skeleton  mentioned  there  are  preserrrd  same  tvrenty-faur  ribs,  mora 
or  less  completely,  and  the  anterior  segment  of  tbe  eternum.  No  pieces  can 
be  referred  as  osseouB  htcm apophyses.  The  sternal  piece  also  presents  no  pits 
for  articulation  with  sut-h  hEcmapaphysefi,  either  anteriorly  or  posteriorly, 
but  rugose  surfaces  only.  Tbe  probabililics  are,  therefore,  that  these  elements 
were  cartilaginous,  a  feature  which  Flower  considers  to  be  cbaracleristic  of  tbe 
family  PiataniBtids.  Tbe  ribs  present  the  same  type.  The  cipilulum  and  tuitrele 
are  well  developed  to  near  the  posterior  part  of  the  vertebral  column,  where 
they  become  spproiimated,  neither  disappearing  more  than  tbe  other.  In 
the  Pbyseleridte  the  tnhtreulun  disappears  posteriorly,  while  in  the  Delphin- 
idie  the  capilulam  Tanishee.  In  tbe  Platanistidn  both  remain  and  become 
united. 

The  cranium  of  Lophocetus  exhibits  features  of  the  siime  family.  The 
pt«rygoids  are  long,  flat  and  extended  anteriorly,  Tbe  cavity  which  tbey  roof 
IS  long  and  narrow,  not  short  and  inflated  as  in  the  Delphinide.  Tbe  nasals 
and  frontflls  are  elongate  as  in  Pontoporia.*  In  another  cranium  of  uncertain 
reference,  hut  probably  of  the  Same  type,  these  elements  are  rather  more  short- 

The  species  referred  to  this  family,  which  are  so  abundant  in  our  miocene 
beds,  appear,  so  far  as  known,  to  have  the  cervical  vertebra  all  distinct,  and 
generally  much  more  elougate  than  in  any  recent  forms.  This  peculiarity  has 
been  observed  in  Priscodclpbinus  atro  plus,  and  P.  conradi,  in  Tretosphya 
grandipvus,  as  well  as  in  several  amaller  species  of  the  family.  The  only 
cervical  verlebrte  referable  to  those  of  Ixacanthus  cie  1  o  a  po  n  dy  In  s  are 
less  elongate,  and  pearly  as  thin  as  some  of  those  of  Beluga  canadensis; 
the  reference  to  that  species  is,  however,  quite  uncertain.  Of  an  even  more 
attenuated  form  is  the  cervical  of  Pontogeneus  p  r  i  s  c  n  s  Leidy,  k  Delphinoid 
from  tbe  tertiary  ofLonisiana. 

Tbe  teeth  of  Tretosphys  are  known,  and  these  show  some  affinity  to  those  of 
anterioraud  posterior  edge  lep- 
e  fang  is  cflindric,  the  crown  regularly 
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TRETOSPHYS  Cope. 

Proc,  Ac»d.  N.  Sci.,  Phila.,  1868,  p.  186,  190. 
Delpkinofftmu  "  Lesson."  Cope,  Proc.  A.  N.  Sci.  Phila.,  1868,  189. 

The  species  of  this  genus  I  formerly  referred  to  Lesson's  genus  as  above, 
the  Beluga  of  Gray,  as  one  of  the  few  genera  of  existing  Delphinidse,  in  which 
the  cervical  vertebrae  are  all  similarly  distinct.  I  could  find  no  characteristic 
feature  by  which  to  separate  the  two.  I  am,  however,  now  entirely  able  to 
separate  the  miocene  from  the  recent  species,  in  respect  to  generic  structure. 
The  new  genus  is  defined  as  follows,  so  far  as  known : 

Cervical  vertebrie  elongate  as  in  the  seals,  and  all  distinct.  Their  di-  and 
parapopbyses  all  united  and  embracing  a  small  foramen  for  the  vertebral  ar- 
terv. 

Id  the  existing  genus  the  cervical  vertebrae  are  thin  and  disc  like,  and  none 
hnt  the  anterior  one  or  two  embrace  a  foramen,  and  that  rarely.  In  the  genus 
Tretosphys  the  structure  is  quite  similar  to  that  seen  among  the  seals,  and  has 
given  the  species  a  physiognomy  quite  distinct  from  the  modern  dolphins. 
They  have  evidently  had  a  well  marked  neck,  endowed  with  considerable 
flexibility.  This  constitutes  an  approach  to  the  Zeuglodonta,  which  is 
still  more  marked  in  the  genus  Priscodelphinus.  In  this  also  there  is  the 
yame  elongate  series  of  cervical  vertebrae,  and  well  enclosed  cervical  canal. 
The  species  of  the  genus  may  be  defined  briefly  as  follows  : 

1.   Bat  few  and  only  posterior  caudals  with  venous  foramen  at  base  of  dia- 
pophysis. 

«.  Posterior  lumbars  three-sixteenths  or  less,  longer  than  wide  before  dia- 
pophyses. 
**  Neural  canal  with  obtuse  epapophysial  ridge. 

Articular  surface  with  incised  median  impression,  central  rugulose  dine,  and 
broad  circumference  with  raised  concentric  striie  ;  lumbars  straight  and  strong- 
ly keeled  below;  caudals  short  and  broad  ;  large T.  lacbrtosds. 

Articular  surface  without  striie,  and  with  a  deep  punctiform  median  impres- 
f':<in  which  is  below  the  middle;  most  lumbars  concave  below:  caudals  more 
elongate,  35  lines  long  in  young:  smaller T.  grandakvus. 

Articular  face  without  striae,  and  with  punctiform  impression  (on  caudal) ; 
caudal  stouter,  24  lines  long  in  adult ;  smallest T.  gabbii. 

aa.  Posterior  lumbars  J  longer  than  width  before  diapophyses. 
Articular  face  with  punctiform  impression,  and  no  raised  striae;  an  epapo- 
pby«ii  :  caudal  narrow,  39  lines  long  in  adult T.  urabus. 

II.  An  anterior  caudal  with  vascular  foramen  at  base  of  diapophysis. 

Articular  face  of  lumbar  with  weak  incised  impression,  smooth  ;  below 
weakly  keeled  ;  length  in  adult  21  lines;  the  smallest  species. 

T.  RUSCHENBERGERI. 

The  species  which  I  described  as  Delphinaptrrut  tyrannus  (Proc.  A.  N.  Sci. 
Phila.,  l^GH,  189,)  probably  belongs  to  the  toothless  wliales,  and  would  cor- 
respond in  size  with  the  Eschrichtius  pusillus.  The  collation  of  differ- 
ent parts  of  each  of  these  species  must  be  left  for  future  opportunities.  The 
vrrtebrap  are  distinguinhed  by  having  the  neural  canal  without  epapophysis, 
the  aniculnr  face  with  open  median  impression,  and  no  striae.  The  epiphysial 
ri'iges  are  much  interrupted  and  slightly  tuberculiform. 

TiiToifPHTH    LACBRTOsrfl,  Delphinaptrrut  (TVetosphys)  lacertoaus  and  D.  haW' 

|lli#fft  CofH*.  I.  c.  p.  100. 

Tlii-i  nf*ecies   is  known  by  portions  of  two  individuals  from  Charles  Co., 

jtfarvland,  of  one  from  the  mouth  of  the  Patuxcnt,  and  of  five  at  least  from  the 

m^Tl  piM  of  John  Hummel,  Henry  Ware  and  others,  near  Shiloh,  Cumberland 

To.,  >*.  J.      Portions  of  crania  with  teeth,  etc.,  are  mingled  with  the  vertebra*, 

and  furoisii  material  for  a  partial  analysis  of  the  characters  of  the  species. 
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TsiTOSFnTB  OBiVDsruB  Cope.      Dtlphinaplenu  frandxviu  Cope,  Proc.    A.    N. 

S.  1868,  191.      yritcodalphintit  gran-iKBUt  Leidj,  1.  c.  tg,  51,321. 

The  caadals  of  this  dolpbin  were  llie  pnrts  of  it  first  diacorered.  Since  then 
a  lumbar  of  one,  nnd  a  larjie  part  of  the  gkelelon  of  auotbcr  indiTidual  have 
been  receired  by  the  Academy,  all  being  from  (he  same  locality,  Shiloli,  Cam- 
berland  Co.,  N.  J.  Unforlunately  the  last  series  conlaioed  iio  cnudal  verte- 
brae ;  its  reference  to  thU  species  is  not  entirety  eslAblished,  though  the  cor- 
reclnesB  of  the  snme  is  very  probable. 

The  remains  of  the  most  perfect  individual  consist  of  seven  cervical,  nine 
dorsal,  and  seven  lumbar  verlcbrre  ;  there  are  twenty-four  ribs  and  Che  anterior 
element  of  the  sternum.  The  distinclivc  features  of  the  vertebne  hsve  been 
already  given.  The  mnnubrium  of  the  Btcrnuni  is  T-shaped,  and  is  somewhat 
expanded  posteriorly.  The  anterior  (inferior)  face  is  plane,  (slightly  concave 
an tero- posteriorly) ;  the  margins  rounded.  The  superior  face  is  roof-shaped 
to  a  median  keel,  which  disappears  posteriorly. 

c.  191. 

e  its  deicrip- 

TsiTosrHYS  vuKva  Cope,  sp.  nor. 

Thisspeeics  ii  established  on  a  lumbar  vericbm  from  themioeene  ofShiloh, 
Oamhcrland  Co.,  X.  J.,  with  which  1  have  associated  a  caudal  vertebra  from 
near  the  month  of  the  Pataxenl,  which  was  lent  me  for  detcnuioation  by  Philip 
P.  Tyson,  State  Geologist  of  Maryland. 

The  character  of  elongation  seen  in  the  genus  Zailiachis  strikes  the  eye  at 
once  in  this  species.  Although  not  carried  so  fnr  as  in  that  irenus,  it  exceeds 
considerably  species  of  this,  or  of  Priscodclphinus.  with  which  wc  arc  ac- 
quainted ;  hence,  though  the  material  is  slight,  there  can  be  no  doubt  that  it 
represents  an  auitniil  not  previously  itnonn. 

The  articular  liice  of  the  lumbar  is  not  complete  in  all  its  onllinee,  but  has 
evidently  been  as  deep  as  wide,  and  perhaps  nearly  round.  The  median  im- 
pression is  piinctifurin  and  remarkably  strung.  Tlic  pnilile  of  the  inferior  out- 
liDG  is  coociire  and  is  constituted  by  an  obtnse  keel,  on  each  side  of  which  is 
a  short  longitudinal  depression.  The  diapophyses  hare  been  broken  off,  but 
tbeir  bases  are  boih  broad  and  deep,  slightly  filling  the  concavity  of  the  infero- 
iBteral  face.    Supero- lateral  face  strongly  concave  in  both  direction*. 

Len^b  of  centrum »  39 
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TmtT(f«PBV8  SC8CHBNBBR0BBI,  DtlphinapUrut  ruschenbergeri  Cope,  Proc.  A.  N. 

S<:i..  Fhila.,  1B(S8,  189. 

Thi*   is  the  smnllest  of  the  genus.     It  is  known  only  from  a  caudal  and 
lumbar  Tertebra  of  one  individual,  from  Charles  Co.,  Maryland. 

ZARHACUIS  Cope. 
Pn>c.  A.  X.  Sci.  1868,  189. 

Examination  of  additional  material  renders  it  necessary  to  correct  the 
characters  of  this  genus  as  originally  given.  It  was  stated  to  differ  from 
Priscodelphinus  in  that,  while  some  caudals  had  spinous  diapophyses,  others 
po«^»sed  them  flat,  but  imperforate.  A  vertebra  supposed  to  indicate  the 
latter  characters  I  am  now  compelled  to  refer  to  another  species  and  probably 
a  gi-nuii.  Other  vertebrse  assigned  to  Z.  fl  age  II  at  or,  must  be  referred 
elsewhere.  A  lumbar  vertebra  represents  another  species  of  probably  the 
same  genu?,  while  a  third  has  evidently  pertained  to  still  a  third  species.  The 
Kenu.4  will  be  characterized  by  the  extraordinary  length  and  slenderness  of  the 
lumbar  vertebrae,  and  similar,  though  slightly  abbreviated  form  of  the  caudals. 
The  lait«*r  have  spinous  diapophyses,  and  in  one  species  the  former  also. 
While  the  width  of  the  articular  faces  of  the  centra  of  these  vertebrae  in  the 
typical  Priscodelphinus  is  but  few  lines  less  than  the  length,  in  the  species  of 
tcii«  (rt-ans  the  diameter  of  the  same  is  only  from  four-sevenths  to  one  half  the 
length.  The  nearest  approach  is  made  by  Priscodelphinus  s  t  e  n  u  s,  m., 
where  this  diameter  is  6-7ths  of  the  length. 

The  three  species  of  Zarhuchis  may  be  distinguished  as  follows : 

I.  Median  or  anterior  caudal  with  a  strung  longitudinal  keel  above  the  diapo- 
phyfiit — which  is  therefore  probably  present  on  the  distal  lumbars. 

Epipbyris  thicker,  larger Z.  flagellatob. 

II.  No   longitudinal  keel   on   lumbars.     Diapophyses   broad,   flat;  epiphyses 
thin:  large Z.  tysomii. 

iMapophyses  narrow,  subspinous;  epiphyses  thin;  small Z.  vblox. 

ZiBAniii*  PLAGELLATOR  Cope,  Procccd.  Acad.  Nat.  Sci.,  Pliil.,  18G8,  180,  pars. 

Tilt*  can  lal  vertebra,  described  as  above,  is  the  only  indication  which  we 
bftvc  it«  yet  <if  this  large  adolphin. 

Miuceue,  Charles  Co.,  Md. 

ZAKHifMii.t  TYsoxii  Cope,  sp.  nov. 

Thi*  «pffie«  is  established  on  one  posterior  lumbar  vertebra  only,  but  its 
form  i"*  no  ch.iracteristic  as  to  render  its  identification  a  comparatively  simple 
Hiattfr.  The  attenuated  form  characteri.««tic  of  the  genus  is  accompnuied  by 
br.iad  •i»apophyi*cs,  showing  that,  as  in  Priscodelphinus,  the  speciet?  differ  in 
\\,A-  fjumV»er  of  the  posterior  vertebra;  which  exhibit  the  coutracliuu  of  the 
•iiat'Ol'hvu'S. 

The  «fiecimen  preserved    belonged  to  an  adult  animal.     It  was  apparently 

c*n»»  of  the  most  posterior  lumbars,  as  there  are  two  feeble  longitudinal  ridges 

J-cot-sTh.  whu>*c    interval  is  again  obtu.scly  ridged  and  perforate  by   several 

:ur!iiiiina.     The  inferior  outline  is  strongly  concave  in   longitudinal  section, 

au'l  all  the  planes  are  concave  in  transverse  section.     The  articular  faces  arc 

a  jittir  wider  than  di-ep.     The  neurapophyses  occupy  a  base  of  '75   the  length 

of  the  centrum.     The  diapophyses  are  about  equidistant  between  them  and  the 

nv-are^t  inferior  ridge. 

Linen. 
Ti-tal  length  centrum 48 

Tr.in«ver!tc  diameter  articular  face 29 

Vr-rtiial  **  "  "     27 

Width  nt^ural  canal  (internal) 5 

between  inferior  ridges  8 

Thi*  specimen  was  found  at  the  niiocene  beds  at  the  mouth  of  the  Patuxent 

Kirer,  Marjiand.     It  is  water  worn,  and  has  been  probably  washed  from  the 

cliffs,  and  beeu  covered  by  the  tide. 
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The  animal  to  which  it  belonged  wm  not  less  nltennated  in  the  posterior  part 
or  the  Terlebral  volumn  than  the  great  Basil asaaras. 
Zakhacbis  VI1.0IC  Cope. 

This  species  is  likewise  onlj  represented  by  a  single  vrrlebra,  which  is  from 
the  lumbar  series  naterior  U>  the  position  of  that  of  Z.  ttsonii  just  de- 
scribed. Il  has  pertaioed  to  aa  adnlt  animal  of  halftbe  siie  ol  the  preceding, 
and  one  which  carried  the  narrowed  aubapiuous  diapophjsei  forward,  thongh 
perhaps  not  so  markedly  as  the  Priicodelphinui  spinosus,  m. 

The  inferioroatline  is  straight,  and  is  Ihcedfceofa  very  strong  thia  keel,  whoee 
irreater  median  proninence  ia  due  to  the  atrong  concavity  of  the  inferior  sur. 
faces.  The  same  concavity  with  that  of  Ihe  upper  aurface  canees  theexijlence 
of  a  strong  longitudioal  lateral  keel,  from  the  middle  of  which  Bprings  the 
diapophysis.  The  baiis  of  Ihe  neurM  arch  is  thin  and  does  not  extend  over 
more  than  -6  the  length  of  Ihe  centrum. 

The  articular  faces  are  discoid,  and  if  one  diameter  exceed  another  it  ia  the 
Terticnl ;  Ibey  have  a  aamewhat  expanded  appearance  from  the  concavity  of 
the  sides.    Surfaces  smooth. 

Length  centrum _ 33 

TranBTerse  diameter  of  extremity IT 

Vertical  ■'  " IT 

Internal  width  of  neural  canal  3'1 

Length  of  basis  of  diapophysis 8 

This  species  was  taken  from  the  miocene  marl  from  the  pits  of  Reaben 
Ayera,  near  Shiloh.  Coroberland  Co.,  N.  Jersi-y. 

It  indicates  au  even  more  slender  and  snake-tike  cetaceaJi  than  the  preced* 
ing,  of  much  smaller  size. 

ESCHRICnTIUS  Gray. 

There  ia  in  the  Thomas  collection  a  portion  of  the  cranium  of  a  amalt 
Balffnoid,  which  from  its  resemblance  to  those  of  the  existing  Enner  whales, 
iu  small  size,  locality,  and  black  color,  I  attribute  proTisiooally  to  the  Esch- 
richtlna  pu  si  1 1  n  a.  It  eerres  to  conRrm  the  affinities  expressed  in  the  name 
established  on  Ihe  ramus  of  the  mandible.  The  alisptienoids  present  a  deep, 
smooth  posterior  eicavation,  as  in  Sibbaldiiia, while  tbc  infero-Uteral  processes 
of  the  basiocdpital  are  stronger  than  in  that  genus.  The  conchs  of  the  per- 
otic  bones  are  preserved  ;  Ibey  are  characterized  hy  the  possession  of  a  hooked 
process  turned  outward,  on  the  outer  and  morp  elevated  margin. 

I   of  additional   material   of   these  extinct   Balnenidge,  hoi 
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Upper  edjre  broad  behind  only,  and  these  bearing  only  the  inner  series  of 
foramina.  El8ewh<tre  with  a  median  ridge  and  rows  of  foramina  below  on 
each  tide;  mncb  decurved;  less  convex  externally.     Medium...  E.  expansus. 

Tpper  edge  nowhere  broad,  and  with  a  deep  or  shallow  groove  below  it  on 
inside:  less  decorved,  less  convex  externally  ;  small E.  pusillus. 

EtfCHBicBTirs  LIPTOCBNTBC8  Cope,  Proceed.  Ac.  N.  Sci.,  Phil.,  1867,  147. 

Tb«  largest  of  the  miocene  species,  the  vertehrse  considerably  exceeding 
corresponding  ones  of  the  E.  cephalus. 

E^CBBirHTirs  ciPRALrs  Cope,  loc.  cit.  p.  148. 

Indicated  by  a  large  part  of  the  cranium  and  other  parts  of  the  skeleton, 
with  flipper,  etc.,  from  Charles  Co.,  Md.,  and  by  a  portion  of  the  mandible  of 
a  second  individual  from  near  the  mouth  of  the  Patuxent  River,  Md. 

EjiOHEiCBTirs  PBiBcrs  Leidy.       Balxna  pritea  Leidy,  Pr.  A.  N.  S.  Phil.,  1851, 

3«H.      Balttnoptera  pri9ca  Cope,  1.  c.  1867,  144. 

A  portion  of  a  mandibular  ramus  of  this  species  furnishes  all  that  we  know 
of  it.  In  size  it  is  intermediate^between  the  two  here  preceding  and  follow- 
ing it. 

The  miocene  of  Westmorland  Co.,  Va. 

EACBBicRTirs  BXPANSCB  Cope.     Mtgaptera  expanta  Cope,  1.  c  ,  1868,  193. 

In  addition  to  numerous  vertebrae,  portions  of  the  limbs  and  of  three  man- 
dibular rami  of  two  individuals  have  been  discovered.  The  latter  present,  for 
a  marked  distance  on  the  proximal  portion,  a  flat  plane  on  the  upper  face,  in- 
itead  of  the  usual  ar.gulate  ridge,  which  is  equally  distinct  from  the  outer 
and  inner  faces.  In  E.  p  r  i  s  c  u  s  the  superior  plane  is  only  a  continuation  of 
the  outer  con\ex  face,  and  accordingly  the  external  series  of  nutritious  fora- 
mina extends  along  it.  The  plane  is  occupied  on  the  other  hand,  in  the  E.  e  z- 
p  a  n  s  a  s,  by  the  inner  series. 

The  inferior  margin  is  a  rather  obtuse  angle  ;  the  general  form  is  not  com- 
pressed, nor  much  convex  externally,  as  in  B.  p  ri  s  c  u  s. 

Inohet*. 
!>epth  ramns 2-75 

Thickness  **  1-65 

Foramina  (internal)  two  in 2-50 

From  the  month  of  the  Patuxent,  coll.  of  P.  T.  Tyson,  State  Geological  Sur- 
vev  of  Marvland. 

Eji'-URicnrivsi  pusillus  Cope,  Proceed.  Acad.  Nat.  Sciences,   Philada.,   1868, 

\yj.  iHi. 

A  ramus  of  the  mandible  of  this  species  from  the  mouth  of  the  Patuxent 
River  differs  from  the  type  in  having  the  inner  groove  of  the  superior  margin 
muih  le*»  marked  ;  the  inner  face  is  plane,  but  leaves  the  superior  groove 
With  a  marked  convexity.  The  outer  face  is  gently  convex,  and  the  outer 
furaniina  open  externally.  Slightly  decurved,  as  well  as  curved  longitudinally. 
Brbind  the  ftiramina,  the  superior  margin  rises  to  a  well  marked  base  for  a 
cttmooid  process,  which  is  not  preserved. 

Inches.   Lines. 
Pi-pth  ramus  1        10*5 

Thirknr»s 1  25 

Furamina  (internal)  intervals 1* 

CROCODILIA. 

THECACIIAMPSA  Cope. 

Further  investigation  shows  that  this  genus  is  gavial-like,  and  that  the 
p4*cuiiBrtty  which  characterizes  its  dentition  also  belongs  to  Plerodon  Meyer 
nf  the  Knropean  Miocene.  Thoracosaurus,  of  the  American  Cretaceous,  pre- 
•cnu  bIbo  the  B*me  character.     Plerodon  differs  from  the  American  form  in 

JWf9.J 
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b«iDg  like  Crocodilus  in  cranial  characters,  while  Tbecaclianipaik  is  a  ^viul. 
The  species  of  the  latter  are  T,  Sibicodon  Cope,  abundant  in  New  ivraey,  at 
Shilol)  and  elsewhere,  n  ilh  Iodk  curved  c.vlindric  teeth.  T.  stciRiA  Uupe, 
from  Maryland,  with  much  cuinpreist'd  crown  of  the  tooth,  vith  prominent 
cutting  edges.  T,  jiNtiqnA  {Crocodiiiu  Leidy.l  with  teeth  less  curved,  cjlindric 
and  with  very  short  culling  ridges.     From  Vlrgiuia. 

The  characters  of  iLe  ttiree  species  may  be  thus  compared: 

The  crowns  of  the  teeth  not  compressed,  with  short  culting  edges. 

T.  n  n  1 1  q  u  a. 
Crowns  cylindric,  curved,  with  long  and  delicate  cuttiug  edges. 

Crowns  compressed  with  verj  prominent  rrenulale  cutting  edges,  on  a  mar- 
ginal base T.   si  cari  a. 

The  last  named  also  possesses  a  large  maxillary  tooth,  near  the  position  of 
the  ninlh  of  Crocodihis,  which  fits  a.  corresponding  concavity  bel*een  two  of 
the  mandibular  teelh,  resembling  in  this  the  existing  genus  Tomistonia. 

TESTUDINATA, 
TBIONVX  Geoff. 
Trionvx  Livii  Cope,  sp.  nov. 

Represented  by  one  coalal-bone  from  Shilob,  N.  Jersey.  It  is  massive,  and 
strongly  sculptured  by  numerous  approximated  narrow  raised  ridges,  whith 
extend  across  the  bone,  with  little  inosculaliun,  and  which  leave  intervals 
between  them  a  little  wider  than  themselves. 

The  characters  may  be  compared  with  those  of  the  three  species  from  the 
cretaceous  of  New  Jersey,  as  follows: 

Costal  bone  trans  versely  figured  by  narrow  elevated  ridges T.  1 1  m  a. 

Costal  bone  with  thick,  low,  transverse  ridges,  which  are  connected  by  cross- 
ribs  which  leave  series  of  pits T.  prise  us. 

Costal  bones  with  transverse  irregular  grooves  proximally  which  remain 
along  the  sutures  only  distally,  leaving  an  area  of  a  shallow  honey-comb  pat- 
tern medially T.  pennatus. 

Costal  booes  with  a  shallow  coarse  honey-comb  pattern,  tending  to  conflu- 
ence distally  T.  h  al  ophil  u  a. 

April  61k. 
The  Presideat,  Dr.  Hays,  in  the  Chair. 


NATURAL  8CIJ:NCES  OF  PHILADELPHIA.  13 

April  2l8t. 

Dr.  Bridges  in  the  Chair. 

Fifteen  members  present. 

Mr.  Rediield  called  the  attention  of  the  meeting  to  the  following 
Memoranda  attached  to  specimens  of  Schizsea  pusilla,  in  the  Herba- 
rium of  N.  Y.  Lyceum  of  Nat.  Hist 

"  First  discoTered  by  Dr.  C.  W.  Eddjr,  near  Quaker  Bridfi^,  in  the  pine  bar- 
ren? of  New  Jersej,  about  30  miles  from  Philadelphia.  Dr.  £.  was  in  companj 
with  J.  LeConte,  Pursh  and  C.  Whitlow,  and  though  he  and  Mr.  LeConte 
fo«nd  all  the  specimens,  Pursh  has  claimed  the  honor  of  the  discovery  him- 
self.' 

Signed,  Tobbet  and  Coopbb. 

1868. 
A  bore  is  in  handwriting  of  Dr.  Torrey. 

"  Fir.^t  found  in  1805 ;  not  found  again  till  detected  by  me  in  company  with 
I»r.  Torrey,  in  June,  1818." 

Signed,  Coopbb. 


April  27th. 
The  President,  Dr.  Hats,  in  the  Chair. 
Twenty-three  members  present 

The  i2»s!iie  of  the  sixth  number  of  the  Proceedings  for  1868  was 
ioD«mDce<l. 

The  following  gentlemen  were  elected  members: 

I^aac  S.  Fogg,  John  C.  Sinclair,  Rev.  J.  L.  Withrow  and  Henry 
B-)wer. 

The  following  were  elected  correspondents  : 

Albany  Hancock,  of  Ncw-Castle-upou-Tyne,  England  ;  and  Bre- 
Tet-Major  F.  Curtis,  M.  D. 

On  favorable  report  of  the  Committees  the  following  papers  were 
ordere^l  to  be  published  : 

Ob  th«  CSTACEAK8  of  the  Western  Coast  of  North  America. 
BY   C.  M.  BCAMMON,  UNITED  STATES   MARINE. 

Edited  by  Edwabd  D.  Cope. 

Introductory  note  by  the  Editor. 

The  prrsrnt  article,  by  Capt.  Scammon,  is  the  result  of  many  years'  ohser- 
rAtioQ  io  an  almost  unexplored  and  with  difficulty  explorable  department  of 
t",.ii>i:T.  It  was  submitted  by  the  author  to  the  Smithsonian  Institution,  with 
!&.'■  rr'i'ufst  that  it  might  be  rendered  beneficial  to  science.  The  Secretary, 
FV'tf  ffrnri',  referred  it  to  the  editor,  with  a  request  to  publish  such  parts  as 
•:ir>Ui'<i  \*^  deemed  valuable  to  zoolofcy,  and  to  add  such  elucidation  and  expla- 
narion  a"  wnuld  contribute  to  the  same  end. 

In  fhf  rarrjingr  out  of  these  views  of  the  Secretary  of  the  Smithsonian  Insti- 
cifion.  a  ^<-»eraI  classification  has  been  made,  and  a  systematic  record  of  the 
»f<ri  jt*«  and  freoera  mentioned  in  the  essay  has  been  prefixed  A  few  species 
S«rr  hern  inserl^d  from  other  sources,  and  the  opportunity  improved  to  give 
a-sTip(ioaf  of  some  species  from  the  Atlantic  coasts. 
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Tbe  acienUGc  ttndcDt  irill  twtit  irUh  intereat  the  receipt  b;  oar  nntianal 
ioBlitutioD  orfortber  materUlB,  to  ibM  the  structure  bqiI  nfflaities  ot  these  re- 
mukftble  beings  may  be  fully  mule  known. 

PiBT  I. 

SYSTEMATIC  SrUOPSIS 
0/ tht  tpecUi  of  the  CtUeeaat  of  Ihi  Wat  Coail  of  Iforlh  America.    ByProf.K.D. 
CoFt,  CoTTttpondiiij  Secruaiy  of  the  Aeaitmg  oj  Nalaral  Seitneu  of  Pkiladel' 
pkia. 

CETACEA. 
Tto  8iib-nrd«ra  nf  this  oril«T  are  kaowa  to  exist  tX  the  preMUt  period,  which 
differ  sf  fulluws : 

Utsticiti. 
Handibulu'  rami  distiact  from  each  oiber,  without  symphysis.    Teeth  none 
ia  either  jaw.    A  Beries  of  trunsrerse  corneous  Umins  on  each  side  of  the  roof 
of  the  mouth. 

DncTicBti. 
Mandibular  rami  united  di?taUy  by  a  symphysis.    Teeth  present   in  one  or 
both  jaws.     No  corneous  UminEe  in  the  moutb. 

I.  MYJTECETE, 
There  is  but  one  family  of  this  group,  cbarncterised  u  follows ; 
Spiracles  two.     Front  of  cranium  plane,  much  raised  aboTe  the  orbital  pro- 
cesses; DO  trnnsyerse  or  langiluiliual  crest  on  the  cranium BaltmdK. 

I.  BALMNIDM. 
Of  this  family  numerous  genera  and  species  have  been  discoTcred  and  de- 
scribed.    It  embracea  tbe  most  gigaatic  of  vertebrated  animals,  and  some  of 
the  must  nsefut.     They  inbabit  all  oceans,  but  are  rarer  in  tbe  equatorial  re- 
gions, abounding  most  in  the  frigid  and   temperate  geos.     Tbeir  pursuit  girel 

Owing  to  their  vast  bulk  and  tbe  waut  of  appreciation  on  the  part  of  those 
who  are  engaged  in  tbeir  capture,  their  study  baa  been  cue  of  great  difficulty. 
It  ia  only  wilhio  a  few  years  tbat  a  suSicienlly  extended  amount  of  material 
has  been  accumulated  to  enable  tbe  genera  and  species  to  be  property  discrini- 
inated.     The  works  of  Gray,  Eschricbt,  Reinbardt,  Lilljeborg,  Van  Beneden, 


XATURAL  SCIENCES  OF  PHILADELPHIA.  15 

Anterior  ribs  tingle  headed........ ...Balspnoptera. 

Anterior  ribs  double  headed Sibbaldiiu, 

Tho9e  engaged  in  the  pursuit  of  whales  recognize  these  natural  groups  with- 
•ot  difficolty,  as  eridenced  by  their  vernacular  names  of  long  standing.  Thus 
the  species  of  div.  I  are  "  right  whales,"  of  11  A,  "  scrag  whales ;"  of  II  B  «, 
*-hampback  whales  ;"  and  the  Balsnopteras^  etc.,  *<finner  whales."  The  last 
are  most  nameroasly  represented  bj  species. 

BALiENA  Linn. 

Two  species  of  this  g^nus  have  been  described  by  authors  as  inbabitiug 
the  North  Pacific  Ocean,  though  the  materials  upon  which  their  identification 
has  been  based  is  of  the  most  slender  description.  I  am  as  yet  unable  to  de- 
termine to  which  of  them  the  right  whale  mentioned  by  Capt.  8caramon  should 
be  referred.  I  therefore  enumerate  both  here.  A  third  species,  the  Bow  Head 
of  American  whalers,  is  stated  to  pass  south  of  Behring's  iStraits  at  certain 
seasons  of  the  year,  according  to  Capt.  Scammon.  I  enumerate  it  as  the  same 
as  the  (Greenland  Right  Whale  of  English  authors,  which  is  the  "  bow-head  " 
of  the  Eastern  American  whalers,  in  contradistinction  to  the  Right  whale,  (B. 
cisarctica). 

Bal^na  mysticetus  Linn. 
Bow-head.   Catal.  Whales  and  Seals,  Brit.  Mus.  p.  81. 

BALiENA  siBBOLDii  Gray. 

CaL  B.  V.  96,  BaltOM  auatralU  Temm.  Faun.  Japon.  t.  28,  29,  (from  Japanese 
BBOdel). 

Balana  cullavach  Chamisso. 

Nova  Acta,  Acad.  Curs,  xii,  251  Tab.  (from  Aleutian  model).     Cope,  Pr.  A.  X. 
ScL  Phil.  1868,.  225. 

RHACHI.\NECTES  Cope. 

This  genas  is  now  first  characterized.  Its  only  known  species  I  originally 
■nited  with  Agaphelus  Cope,  but  the  form  of  the  scapula  is  so  different  that 
it  mnst  be  distinguished.  While  that  of  Agaphelus  is  identical  with  that  of 
BaIa:noptera,  it  is  in  the  present  genus  quite  like  that  of  Balxua. 

Rhachianectes  olaucus  Cope. 

Aynphtlw  fflaueui  Cope,  Proceed.  Academy  Nat,  Sciences,  Philada.  1868,  p. 

215.     The  California  Gray  Whale. 

This  species  was  originally  dcdcribcd  from  specimens  by  Wm.  H.  Dall,  of 
8an  Francisco. 

MEGAPTERA  Gray. 

In  this  genns  the  rudiment  of  a  dorsal  fin  exists  as  a  hump  on  the  posterior 
part  of  the  dorsal  region.  The  tins  are  longer  than  in  any  other  genus,  and 
two  or  more  of  the  cervical  rertebne  are  occasionally  more  or  less  coossified. 
The  following  species  are  known  more  or  less  imperfectly  :  M.  1  o  n  g  i  m  an  a 
Radol  phi,  from  the  Arctic  Seas ;  .M.  osphyia  Cope,  from  the  Western  At- 
lantic :  M.  brasiliensis  Gray,  {li  ilxnoptera  Gray),  from  the  coast  of  Bra- 
sil ;  M.  1  a  1  an  d  i  i  Fischer,  from  the  Cape  of  Good  Hope ;  M.  k  u  z  i  r  a  Gray, 
from  the  Western  Pacific.  The  full  measurements  and  description  of  Capt. 
Scammon  enable  me  to  add  another  species,  viz.: 

MbGAPTEBA  YER8ABILI8  CopC. 

spec,  nov.   The  North  Pacific  hump-back. 

This  species  possesses  pectoral  fins,  apparently  intermediate  in  length  be- 
tween those  of  the  M.  1  o  n  g  i  m  a  n  a  and  the  species  with  shorter  fins,  as  M. 

1869.] 
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osphfia  aod  U.  knlira.  Thej  are  bctweea  one-third  mid  one-fonrth 
the  length  ;  in  the  two  Uat  menlioDEd.  between  onr-fourth  and  one-liflh.  It 
bas  26  pectoral  and  guUr  folds.  Siebold  sUtei  that  (he  M.  kuiira  po»- 
ttaaea  but  ten.  In  this  aaimHl  the  warts  extend  to  the  top  of  the  front,  a 
character  not  ascribed  to  anj  Atlantic  Megaptera.  It  differs  also  from  M.  1  o  n* 
gimana,  and  rcscmbleB  M.  Ulaadii  and  M.  k  n  zi  r  a,  in  having  the  pec- 
toral black  on  the  eilernal  face  ;'  in  the  Greenland  species  and  in  the  model 
of  ibe  Aleutian  Islanders,  described  bj  Chamisao,  it  ia  white.  The  cbaracter- 
istic  color  of  the  belly,  in  the  most  tjpical  form,  is  said  to  be  entirely  black. 
In  this  respect  it  differs  from  ail  other  MegapterEe,  which  present  more  or  leal 
white  or  grey,  oa  the  inferior  aurfacea  at  least. 

BAL.£NOPTE[tA  Lacep. 

Many  apeciea  of  ibis  genns  inhabit  the  immense  area  of  the  ocean.  They 
are  regarded  as  pertaining  to  two  genera  by  Gray.  Thus  the  known  apeciea 
fall  into  two  groupa,  viz.:  I,  those  in  which  the  dorsal  fin  is  at  the  commence- 
ment of  the  third  fourth  of  the  length  from  the  head  ;  and  II,  those  where  tbil 
fin  measuree  onlj  the  second  third.  To  the  Erst  b«lang  certainly  only  B.  ros- 
trata  and  B.  relifera:  to  the  second  B.  phyaalua,  B.  dnguid  i  and 
B.  aibbaldii  Ontj  {Canirriiu  Gray),  all  Atlantic.  There  is  not  enough 
known  of  Ibe  following  apecies  to  determine  their  charactera  in  this  reaped: 
B.  arcticB  Schiegel,  N.  West  Pacihc;  B.  a  win  hoe  i  Gray,  China  Seaa;  B. 
patachonica  Gray,  S.  W.  Atlantic;  B.  antarctica  Gray,  New  Zealand 
Sea.  The  following  species  have  been  named:  B.  fasciata  (Physalua  Gr.), 
B.  BQstralia  Desmoul.  The  apeciea  of  the  North  West  const  of  North 
America  is  sufficiently  described  and  figured  by  Capl.  Scammon  to  furaisb 
means  of  comparison  with  most  these  apeciea.  It  differs  from  these,  and  may 
be  called 

BALXNOPTtiiA  viLiriRA  Cope. 
The  Finner  Whale  of  the  Oregon  coaats. 

This  apeciea  differa  from  all  that  have  been  described  in  that  respect,  io  the 
color  of  the  baleen  ;  from  the  B.  a  r  c  t  i  c  a  of  the  Japanese  Seas,  the  colora- 
tiDu  of  the  body  separates  it ;  in  the  latter  the  sides  are  spotted  black  and 
white,  in  the  present  shaded  from  the  broirn  of  the  upper  to  the  white  of  the 
lower  surfaces.  The  large  size  af  the  dorsal  fin  and  ita  anterior  position  ar« 
marked  charactera  ;  the  northern  species,  with  larger  fin,  ia  still  more  differ- 
ent IVom  the  B.  ar  c  t  ic  a,  the  only  one  with  which  it  would  be  probabi/ 
ideDticnl. 

The  more  aonthern  form,  with  rery  small  Gn,  may  be  another  species — poa- 
ibly  a  ^il.hjjdliis.  Tlu-  !i.  vi-iifera  ciiiuot  unlorlmiivn-lv  l,t  c„:iip,ired  with 
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the  length  from  the  muzzle ;  dorsal  line  behind  it  smooth.  S.  tectirostris 
Cope,  S.  1  a  t  i  c  e  p  8  Gray.  II,  the  dorsal  a  small  conical  mass^  situated  well 
posteriorly  ;  the  dorsal  line  with  several  humps  behind  it;  several  cervicalswith 
complete  cervical  canal ;  S.  tuberosus  Cope.  Ill,  the  dorsal  fin  a  small 
conic  mass  situated  three-fourths  the  lengtl^  from  the  muzzle,  the  dorsal  line 
smooth  behind  it;  the  axis  only,  with  complete  cervical  canal;  {Flaweriut 
Lillj. )S.  borealis  Fisch. 

The  S.  TUBBROSHB  m.  diflfers  from  the  S.  laticeps  as  above,  and  probably 
in  its  five  or  six  humps  above  the  caudal  portion  of  its  vertebral  column.  The 
latter  peculiarity  is  not  mentioned  in  authors'  descriptions  of  S.  laticeps, 
and  though  its  existence  is  not  denied,  it  is  probably  wanting.  I  have  hereto- 
fore considered  this  whale  as  the  latter  specieSi  and  described  it  as  such. — 
Proceed.  Acad.  Nat.  Sci.  Phila.  1866,  297. 

The  finner  whale,  above  mentioned  as  SibbaldiiTS  tbotirobtrib  Cope,  is  es- 
tablished on  a  nearly  complete  specimen  of  a  young  9  iQ  ^he  Museum  of  the 
Academy.  Its  length  when  fresh,  in  a  nearly  straight  line  from  the  end  of  the 
muzzle  to  the  emargination  of  the  flukes,  is  between  47  and  48  feet.  This  de- 
pends on  independent  observations  of  several  persons.  The  skeleton  as  pre- 
served lacks  a  number  of  caudal  vertebrae*  and  a  few  dorsals.  Restoring  those 
that  are  at  present  wanting,  from  the  obvious  extent  of  interruption,  and  the 
last  caudals,  according  to  Flower's  estimates  for  the  S.  laticeps,  we  have 
the  following  total  length  : 

No. 

Cervical? 7 

Dorsals II 

Lumbosacral 16 

Caudals — diapophyses  perforate 4 

"      — diapophyses  imperforate 10 

**      — no  diapophyses I 

Cranium 


Restored. 


Let! 
ft. 

r 

Beetored. 
ft.  in. 

2 

6 

0     0 
2     0 
0     0 

28 

10 

0  0 

1  0 

3 

0     6 

10 

0 

41 

7 

3     6 

3 

6 

Total  45     7 

The  individual  is  in  the  young  stage,  since  not  only  are  all  the  epiphyses  of 
the  vertebrse  separated,  but  those  of  the  humerus  also.  According  to  Flower, 
the  coossification  of  the  epiphysis  of  the  humerus  takes  place  when  the  animal 
has  developed  somewhat  beyond  one-half  the  adult  dimensions.  This  animal 
may  therefore  be  considered  as  being  at  least  half  grown,  which  renders  a 
length  of  70 — 80  feet  probable  for  the  adult.  The  present  specimen  was  a  fe- 
male, according  to  th  se  who  had  seen  it  in  the  flesh,  and  who  described  to 
me  the  mammae  and  the  vulva.  In  its  larger  dimensions  it  thus  exceeds  the  B. 
laticeps,  and  especittlly  the  B.  tuberosus,  as  the  latter  is  adult  at  about 
the  size  of  this  young  specimen. 

The  atlas  has  not  yet  reached  the  Museum.  The  axis  presents  below  no 
surface  adapted  to  a  tubereulum  atUtntis.  The  median  portion  of  the  anterior 
face  of  the  centrum  presents  a  low  conic  projection,  the  procesniu  odontoideus. 
The  di-  and  parapophyses  are  united  distally,  embracing  a  large  ring,  whose  out- 
side longitudintil  diameter  is  two-thirds  the  transverse  diameter  of  the  centrum 
of  the  same.  The  neural  arch  presents  no  spine,  but  a  pair  of  lateral  promi- 
nences like  rudimenial  zygapophyses.  The  parapophyses  of  the  remaining 
cervicals  are  long,  except  on  the  seventh,  where  they  are  almost  wanting..  The 
<iiapophyses  are  long  in   all,  longest  and  decurved   on   the  seventh,  where  it 

*  All  are  in  pos»e88ion  of  the  Academy,  but  those  alluded  to  are  yet  in  a  compost  heap 
and  unfit  to  handle. 

1868.J  2 
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(tnnds  aboTe  the  parapophyBii  of  the  siiih.  Thej  ara  oeat);  nnited  with  lb« 
parapopbjBiB  od  the  third  cervical,  and  are  no  doubt  full;  lo  in  mature  »,ge. 
The  iiiurtli  cerirical  Is  loei,  but  it  ij  icarcel/  probable  that  it  preaented  a  com- 
plete riDg  Tor  tbe  trsDamisaal  of  tlie  rerlebr^  artery,  etc.  There  are  no  rin{[t 
attached  la  the  vertcbm  froiu  the  Bfth  inctuiiTe.  Th*  MOtn  are  oil  traai- 
vertely  oval. 

Height  centram  and  arcb  of  ub —^ » 13-25 

"      centrnm _  T-   1 

TranSTeree  eilent  ofaiia 25- 

"  "      centram  of  do H'  5 

"  "      neural  canal.... G'TA 

"  "      of  third  cerrical _ 23' 

"  "      ceutrnm  do _ ~  II' 

Length  parapophysii  tiilh  cerTical _ G' 

Vertical  diameter  centrum  (?  Qth)  donal ^■ 

Lenelb  centrum  do 6- 

Vertical  diameter  ceatrnm  Bccond  caudal,  with  perforate  diapopbjtea...  ID'S 

Length  centrum  do -  lOB 

Height  Bpine  and  arch  middle  lambosacral MB 

"      from  floor  Canal  to  top  anterior  Eygapopbjsil  do 6- 

Tbere  ia  no  neural  apiae  on  the  aecond,  third  and  fonrth  cerrical*,  and  it  is 
radimental  aad  small  on  each  of  the  remainder. .  Those  of  tbe  dorsals  and 
lumban  are  not  partlcularlj  eleTated. 

The  bumeruB  is  very  short  and  Ihicit,  and  the  hand  remarkably  small. 
Tbe  scapula,  as  in  other  Sibbaldii,  has  conBiderable  antero-posterior  extent, 
and  well  developed  acromion  and  coracoid.     Tbe  disk  is  divided  into  lbre« 
areaa  on  the  inside,  b;  two  slight  ridges. 

Dimeruioni. 

Antero-posterior  width - 33- 

Vertical  "     _  il- 

Length  acromion T'S 

Diameter  nf  glenoid  cavity 6' 

Tbe  muiile  is  elongate,  and  with  a  narrow  acumination.    The  Bupraorbital 

plate«  of  the  frontal  are 

Ra«h  naati  is  as  wide  as  long  medlnlly ;  anterEorl;  concave  above,  tbe  Hoe 
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tarred  oatwardt,  aad  acnmuiate.    There  is  a  distinct  aognlar  process  below 
the  condyle. 

Ft    In. 

Lea^h  of  craaiam  (axial) 10    6* 

Greatest  width  ofoccipiUls 3     7* 

Wldth  at  supraorbital  plate 4    4* 

^      of  each  mazillaiy  at  middle 9*75 

"      of  supraorbitals  above  orbit 13* 

*'      (least)  of  frontal  region 13*5 

«      of  nasals. 4-3 

**      iaiiermazillaries  at  middle 5*3 

Length  aasal ^ « 6- 

**      Budar , • 

"      mazillarjr  aboTe 7    6* 

"      ramofl  maadibuU  (in  canre) 10 

"          "            «<           tocoronoid 19* 

Depth        •*           "at  condyle 8-5 

"            "            «           atcoronoid 13- 

"            "            "          at  middle 9- 

Length  olic  baUa..««,. , ,; ;.,  6*1 

The  baleen  is  short,  and  of  a  dark  lead  color,  the  inner  and  shorter  margin 
white  for  rarjing  widths.  The  bristles  are  fine  for  the  size  of  the  animal,  and 
not  nearij  so  coarse  as  in  Megaptera  osphjiaor  Rhachianectes  g  1  a  a  c  n  s. 

In. 

Length  of  longest  plates  with  gam 15 

Width  at  base 10 

No.  plates  in  foar  inches ^....  10 

Whole  number  plates  on  one  side,  126  preserved — add  about  24 
lost  from  extremity 150 

Most  of  the  ribs  are  yet  in  process  of  cleaning,  and  will  be  introduced  into 
the  final  monography  and  illustration  of  the  North  American  Cetacea  in  course 
of  preparation.  That  which  by  its  deeply  bifurcate  bead  indicates  the  generic 
affinities  of  the  species,  is  in  form  much  like  the  first  of  S.  1  a  t  i  c  e  p  s.  It 
measures  in 

Ft.    In. 

ToUl  length .., 3 

ViniMl  width 7-25 

The  anterior  head  is  the  narrower,  and  its  line  of  junction  with  the  posterior 
extends  to  near  the  middle  of  the  length  of  the  same. 

The  animal's  color  above  was  a  uniform  black  ;  the  exterior  face  of  the  flip- 
pers and  stripes  along  the  galar  plicae  were  also  black.  The  belly  was  white, 
separated,  according  to  my  informant,  from  the  black  abruptly,  forming  a 
^  waUr  line."  The  posterior  face  of  the  flippers  white  for  the  disul  half.  The 
under  side  of  the  caudal  fluke  white  also.  These  points  I  derived  from  Joshua 
Carey,  who  stripped  the  carcass. 

The  dorsal  fin  was  not  seen  by  me,  but  was  described  by  a  number  of  parties, 
whose  statements  agreed.  It  was  of  the  usual  form  and  elevation  common 
among  finaer  whales,  compressed,  with  a  long  base,  and  eighteen  inches  in 
height ;  the  dorsal  line  behind  it  clean  and  smooth. 

The  species  appears  to  be  most  nearly  allied  to  the  S.  laticeps  of  Qray,  ofthe 
Arctic  Seas.  It  differs  distinctly  in  the  following  points:  1.  The  nasal  bones 
of  the  latter  are  longer,  more  parallelogrammic,  and  not  strongly  keeled  and 
mucronate.  2.  The  coronoid  process  of  the  mandible  is  less  elevated.  3d, 
The  cerrical  vertehne,  including  the  axis,  are  furnished  with  well  developed 
tptnoos  processes.  4.  The  mandibular  ramus  is  more  compressed.  5.  The 
▼omer  is  more,  and  (6)  the  pterygoids  are  less  prolonged  posteriorly. 

The  difference  from  the  8.  tuberosus  is  found  in  the  form  of  the  dorsal 
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fin  *ad  chancier  of  tb«  donnl  line ;  it  it  in«ik*d,  sod  of  a  kind  which  LiDje- 
borg  hfts  regarded  u  geaenc  in  the  case  of  S.  g  1  g  a  b  (S.  b  o  r  e  k  1  i  b),  but 
which  nppeara  to  tne  to  be  specific  in  Ihii  gabb.  This  upeciea  ia  distmctlj 
BiDBller  than  (he  S.  I  e  c  t  irostr  ia,  and  preaenta  a  tubireutva  allaniii  arlicO' 
latiog  with  tlie  ipUlrepJuau  below,- which  is  not  indicated  bj  the  latter  in  B. 

In  many  reapecta  the  species  appear  to  be  qnite  similar.  The  depoail  of  the 
specimen  of  3.  tu  beroau  s  in  the  Husenm  of  the  Academf  htiTicg  been  de- 
Injed,  ihe  nearer  comparison  mnet  be  made  when  it  arrires,  which  will  be  in  a 
short  lime,  it  ia  anticipated. 

As  compared  with  tbe  S.  g  i  g  a  a  there  is  a  marked  difference  in  the  form 
of  the  nasal  bones,  if  Dubnr  ia  to  be  relied  on ;  he  represents  ihem  as  even 
more  elongate  than  in  tbe  3.  1  a  t  i  c  e  p  a.  The  £nl  rib  of  this  animal  is  appa- 
rently much  wider.  The  annulate  cerricals  are  less  numerous.  The  dorsal 
fio  haa  a  different  form  and  poaltion. 

ThetTpeof  IheS.  tec  tirostris  came  ashore  during  tbe  winter  of  the  present 
^ear,  on  tbe  coast  near  Sinepaient  Bay,  on  tbe  Maryland  peninsula.  It  had 
been  dead  aome  lime ;  the  stomach  contained  but  little,  and  that  a  mixture  of 
finely  divided  ecalj  and  atringj  material,  not  readily  recognisable.  Bottles 
dropped  at  onmeroas  points  off  tbe  coaat  of  Maryland  and  Virginia  by  the 
Coast  Surrey,  were  always  carried  aahore  in  the  courae  of  a  few  daya  or  weekl, 
to  the  south'Weat  of  tbe  point  where  dropped.  It  ia  therefore  probable  that 
Ibis  whale  is  a  natire  of  the  ocean  from  which  it  drifted,  and  that  it  is  one  of 
the  "  fin-backs  "  of  tbe  Wealern  Atlantic. 

The  species  deacribed  by  Capt.  Scammon,  If  of  this  genas,  belongs  to  tbe 
sub-group  of  the  S.  borealia,  ao  far  as  the  proportions  and  position  of 
the  dorsal  fin  are  concerned  ;  the  cerTical  *erlebrn  are  not  yet  known.  Its 
size  would  alao  dialinguish  it  from  tbe  species  of  the  other  groups,  aa  welt  as 
from  tbe  S.  e  c  h  I  e  g  e  1  i  i  Flower,  from  the  Malaysian  Seaa. 


SlBBALDlUS  SDLrDRIDI  Cope. 

The  Snlphar-Bottom  of  the  North  West  Coast 

Tbia  immense  wbale  is  as  yet  too  insufflclenlly  known  to  be  distinguished  as 
fully  as  desirable,  but  the  marked  peculiarity  of  coloration  separates  it  from 
the  only  apeciea  with  which  a  compariaon  is  uecessary — the  S.  b  o  r  e  a  1  i  s  or 
gi  gas  of  tbe  North  Atlantic.  Capt.  Scammon  describes  it  to  be  a  gray  or 
bVown  above,  paler  than  in  the  Balrnoptera  Telifera,  and  bene*  ih,  a  sul- 
phur yellow.  Length  Irom  seTenly  to  ninety  feet.  The  colors  of  the  8.  b  o- 
realis  are  described  as  polished   black  aboce,   milky  white   beneath,  by 
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DELPEINIDJE, 

This  familj  is  most  Dameronsly  represented  bj  species  in  the  order.  The 
fenen  are  also  namerons.  Those  represented  in  the  ocean  bordering  North 
Aserica  are  the  following : 

L  The  phalanges  nnmerous. 

Pectoral  fins,  long  narrow,  on  the  lower  part  of  the  sides ;  cervical  vertebrae 
consolidated;  the  teeth  few,  obtuse;  dorsal  fin Globiocephalus. 

IL  The  phalanges  not  more  than  4 — 5  in  the  same  digit. 

«.  Two  or  more  cervical  vertebrae  consolidated. 

$.  Teeth  cjlindric. 

/  Beak  of  sknli  short,  broad;  teeth  few«  large;  a  dorsal  fin. 

Teeth  earlj  deciduous Orampus. 

Teeth  permanent,  acute Orca. 

U.  Beak  of  skull  elongate,  exceeding  brain  case ;  teeth  small,  numerous. 

Dorsal  fin  present;  teeth  long,  more  or  less  acute Delphinus. 

Dorsal  fin  none;  teeth  as  last Delphinapterus. 

Dorsal  fin  ?  teeth  short,  obtusely  rounded Sagmatias. 

$9'  Teeth  compressed,  spade- shaped. 

Dorsal  fin  present Phocaena. 

Dorsal  fin  none Neomeris. 

M.  Cervical  vetebrae  all  distinct. 

$.  No  dorsal  fin. 

Teeth  little  deciduous;  incisors  normal «. Beluga. 

Teeih  decidaous,  except  one  incisor,  which  is  prolonged  into  a  tusk. 

Monodon. 

GLOBIOCEPHALUS  Gray. 

The  "  black-fish  "  of  whalers  are  included  in  this  genus ;  the  species  reprc- 
lent  it  in  all  seas  as  yet  known.  They  differ  less  in  remote  regions  than  tbe 
*p^cics  of  some  other  genera  do.  The  species  of  the  eastern  coasts  of  North 
America  appears  to  be  the  same  as  that  found  on  the  coasts  of  Europe,  the  G. 
Del  as.  The  species  of  the  Pacific  coasts  is  fortunately  so  fully  described  by 
Capt.  Scammon,  that  it  can  be  distinguished  very  readily  from  thpse  hereto- 
fore recorded. 

Globiocephalus  scammonii  Cope. 

For  details  of  character  of  this  abundant  species  I  refer  to  Capt.  Scaramon's 
drfrription,  and  only  contrast  it  here  with  the  species  to  which  it  is  allied.  It 
pertainf  to  the  section  of  tbe  genus  characterized  by  the  absence  of  white 
band  or  other  mark  on  the  abdomen,  and  is  among  these  one  of  the  most  uni- 
formly black  species.     Its  more  numerous  teeth  'g®~-li  distinguish  it  from  G. 

machrorynchus  of  the  South  Seas.  In  Gray's  Catalogue  three  species 
remain  for  comparison,  the  G.  c  h  i  n  e  n  s  i  s,  which  probably  does  not  belong 
to  tbe  genus ;  the  G.  s  i  e  b  o  1  d  i  1,  which,  not  being  described,  cannot  be  re- 
garded as  valid  :  and  G.  i  n  d  ic  u  s  Blyth.  The  measurements  of  the  latter 
indicate  a  much  wider  pectoral  fin,  a  longer  and  lower  dorsal  fin,  and  consid- 
erably wider  flukes.     The  measurements  given  by  Blyth  are  as  follows  : 

Ft  In. 
Toul  length 14     2 

Width  flippers 2     6 

l.eQgth  dorsal 2     6 

l>«pth         •'      11 

Eitent  of  flukes 3 

It  inhabit!  the  Bay  of  Bengal. 

Tbe  present  species  is  named  in  honor  of  Capt.  Scammon,  who  has  furnished 
Q«  with  a  maj»f  of  information  on  the  subject  of  the  Marine  Mammalia,  and  an 
aaoant  of  novelty  in  coooection  with  it  seldom  equalled  in  tbe  history  of 
ioolofy. 
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OBCA  Qnif. 
The  8peci«i  of  tbiB  g«nu8  »re  the  woItcb  of  the  ocean,  kqcI  occnr  in  all  ieas, 
swimming  in  Bmall  companies,  and  living  by  Tiolence  and  plnnder. 

Two  BpecicB  of  the  f^enuB  are  described  briefly  by  Gapt.  ficamnion,  wbicb 

differ  froni  each  other  much  as  the  two  Atlantic  Bpecies  do,  in  respect  to  the 

form  of  the  doraai  Sn.     In  one  in  each  case  the  fin  is  exceedingly  high  and 

erect,  in  the  o'.her  broader,  more  oblique  and  less  eleTated. 

ObCI  IBCTIPINMI  Cope. 

The  doreal  fin  extremely  elevated — "  bii  feet  or  more  ia  the  larger  males," 
whose  len|tlb  "averages  25  feet"  at  right  angles  to  the  axis  of  the  body,  and 
one-third  the  lea|[th  ftom  the  eod  of  Ihe  mazzle.  Muizle  Bllghtly  acumipate. 
Color  hlaclc,  more  or  less  while  below  ("  most  in  females")  with  while  lines  on 
the  sidcB  from  the  eye  sometimes  to  Che  hinder  margin  of  the  dorsal  fin.  T  Ho 
large  wbite  spot  bebiad  eye.  This  species  appears  to  be  distributed  fl'oiii  Cftli- 
fomia  southwards. 

Oaca  ATiB  Cope. 

The  dorsal  fin  much  shorter,  wider,  and  more  obliquely  directed.  Black, 
with  a  large  while  spot  behind  the  eye.  Huiile  ?  Dot  acuminate.  T  A  brown 
dorsal  crescent  behind  fin. 

The  North  West  coasta  from  Oregon  to  the  Aleutian  lilandi. 

Tbe  Bpeciea  of  this  geaus  from  the  Atlantic  Ocean,  whose  colors  are  known, 
reverse  tbe  arrnngement  eiisting  in  the  Pacific  species.  According  to  Lillje- 
borg,  the  0.  gladiator  has  the  straight  elevated  fin,  and  the  large  whit« 
spot  on  the  side,  wbile  tbe  0.  eschrichtii,  which  has  the  teas  elevated  and 
oblique  tin,  does  not  present  this  peculiar  mark.  !□  both  these  animals  (be 
belly  ia  white,  as  is  also  the  case  with  0.  ea  ch  ri  ch  t  i  i.  In  0.  at  er  the 
inferior  surfaces  appear  to  be  entirely  black,  or  nearly  go. 

It  will  DO  doubt  be  found  to  be  the  case  with  both  these  Orcas  that  tbelr  fe- 
males will  have  less  elevated  dorsal  fins  than  Ihe  males.  This  is  known  to  be 
the  case  with  the  Atlantic  species,  as  described  by  Eachricht  and  Reinhardt. 

DELPHINDS. 
Many  species  of  true  dolpbins  have  been  described  as  inhabiting  the  Pacific 
Ocean,  by  French  and  American  travellers.  Those  enumerated  by  Capt.  Scam- 
mon  ore  not  sufficiently  described  to  be  identified.    Tbey  are  probably  Ihe  fol- 
lowing : 

DtLPHIKDS  01 
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PHOC^NA  Cuvier. 

Phocaha  yomebina  Gill. 

Proc.  Acad.  Nat.  Sci.  Phila.  1865,  178. 
This  well  defined  species  is  the  Baj  Porpoise  of  the  present  essajr. 

BELUGA  Lftcep. 

Capt.  Scammon  has  not  given  any  definite  characters  bj  which  the  species 
of  this  genus  occurring  in  Northern  Pacific  waiers  may  be  distinguished.  I 
take,  however,  the  present  opportunity  to  make  public  descriptions  of  two  spe- 
cies of  this  genus  from  the  Arctic  Seas.  They  have  been  already  described  by 
me,  but  rather  briefly.  First  is  the  Biluga  bhikodon  Cope,  Proc.  Ac.  Nat.  Sci. 
Phil.,  1865,  278. 

The  cranium  is  peculiar  for  the  breadth  and  shortness  of  ihe  muzzle  and  its 
sudden  contraction  ;  the  fewness  of  the  teeth ;  the  large  extent  of  the  vomer 
produced  behind  the  palatines ;  and  the  long  proportion  of  the  fflaxillaries  in 
front  of  the  nares  uncovered  by  the  in  term  axil  lanes. 

The  length  of  the  muzzle  to  the  notch  equals  the  distance  from  the  latter 
point  to  the  crest  at  the  inner  extremity  of  the  os  parietale ;  its  breadth  at  the 
same  point  is  about  three-fourths  the  length  and  less  than  the  width  of  the 
craninm  at  the  orbits.  The  prenarial  exposed  portion  of  the  maxillaries  is 
parallelogrammic,  the  length  about  two  and  a  half  times  the  width,  and  ex- 
tends very  nearly  to  a  line  connecting  the  fundus  of  the  maxillary  notches. 
The  maxillaries  present  no  other  carinas  than  a  short  one  on  each  side  the 
o.  0.  nasalia. 

The  premaxillaries  terminate  opposite  the  posterior  extremity  of  the  Tomer, 
and  are  deeply  grooved  for  the  outlines  of  the  '^  triangle,"  which  terminates 
with  the  basal  third  of  the  muzzle.  They  are  one-third  wider  than  the  max- 
illaries (from  a  vertical  view)  at  the  middle  of  the  massle,  where  the  eontrac- 
tion  is  strongest,  and  form  with  them  an  arch  of  nearly  180^  width  at  the  in- 
ternal foramen  three-fifths  width  from  outer  margin  to  notch  of  maxillary. 

The  median  portion  of  the  palatines  is  narrowed,  and  with  an  inner  angle 
just  prevent  the  contact  of  the  maxillaries  and  vomer.  The  outerwing  is  also 
narrow,  and  impressed  externally  with  a  broad  groove ;  it  extends  as  far  as 
opposite  the  squamosal  process.  The  latter  bone  is  not  in  contact  with  the 
postorbital  process,  and  presents  a  large  internal  lamina,  which  overlaps 
without  touching  the  alisphenoid.  Posterior  upper  vomer  plate  with  the  deep 
corner  emarginations  seen  in  Phocsena. 

Posterior  temporal  crest  not  developed ;  exoccipitals  flat,  slightly  concave 
externally.  Supraoccipital  with  two  large  fontanelles  and  above  the  foramen 
two  impressions  for  insertion  of  muscles.  Line  to  the  weak  spine  straight. 
Crest  not  developed ;  frontal  band  broad,  flat ;  knob  above  nasals  slight. 

In.  Lin. 

Length  from  end  of  muzzle  to  concavity  of  occ.  condyle 16         0*8 

"  "  "  occipital  spine 14         8-8 

''  "  "  nares 9       10 

*'  "  "  maxillary  notch 7         7-5 

^'         of  temporal  fossa 5         1 

"         of  orbit 1       11-4 

''         of  ramus  mandibuli 12 

"         of  gonys 1         9*5 

Breadth  at  distal  2-5ths  of  muzzle 2         5 

"         at  notch 5         6 

*'         at  orbits 8       11-4 

<'         at  frontal  margins 8         6*8 

^'         of  foramen  magnum 2         2-5 

''         of  paroccipital  al» 7         2-8 

^'         of  external  nares 2         2*2 

Teeth 4 

1869.] 


Bvhind  the  bItcoIi  of  i1j*>  0.  m  a.  x  i  1 1  it  r  e  is  Hn  indication  of  rt  groove,  aa 
tliaagli  n  full  writ*  or  trcth  had  cxUlci)  in  nr\j  lire,  and  been  ibed.  and  ilie 
nlieoli  ohilleralcd  by  drpoail  nlhofiD.  Tliit  flppearance  is,  hnwuver,  <lFi;ifptiTe, 
B>  ihe  levth  in  lliusv  aniiiiHls  are  not  develulii'd  from  dvvp  «piiled  tnpaules,  boc 
more  BHpefflriallj  ;  perhnpi  a  ftw  rery  weak  leelh  vm  aupporlcd  by  ibe  in- 
icjumiiit  poBlrrioriy.  !n  B.  d  e  i- 1  i  T  i  i,  where  ihe  posteriur  leeth  am  mainly 
BO  hdil  in  posiiiuD,  (lie  HlTfoli  arii   very  disiinct. 

In  iho  tFPtli  of  ihe  B.  rbinodon  certain  spfcilic  obaracterii  may  ba 
noticed  ;  thoujil  tbe  Atlimal  il  mniib  smiiller  llinn  llic  H.  d  eel  i  v  i  «,  the  ireth 

(lead  of  a  tonic  or  curved  crown,  lerminnie  in  a  broad,  rounded,  ilighily  ele- 
ralcd  aiimmlt ;  Ihe  form  oftiiesc  teelb  is  clnvate.  A  liuir  of  Ibe  obliquH  man- 
dibulikTD  huve  a  similar  rorm. 

In.         Lin. 

Cervidul  Ycrtebne 7         M    I 

Dor™!  vi.rtM.r« ID        11*-^ 

LiimbJir  i i m pcrforale) 12       30|l 

Cniiiliil  (perforate  bj  iMcral  foramen) _ 6        "sfl 

I'liudiil  iVuin  lirst  wantina  neural  ipine II       lU'l 

With  cranium '■■■ 

Total 7  ft.  lOi  in. 
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The  atlas  is  characterized  by  the  nearly  equal  width  of  the  portion  of  the 
neural  canal  above  and  below  the  constriction,  the  narrowness  of  the  wing 
outside  the  articulating  surfaces,  and  the  elongation  of  the  latter.  The  infe- 
rior apophysial  articular  surface  is  broad,  rounded,  and  separated  by  a  high 
ridge  from  the  anterior  face  of  the  inferior  limb.  The  inferior  lateral  pro- 
cess is  opposite  the  middle  of  the  articulating  surface ;  it  is  short,  obtuse  ;  the 
superior  is  small,  acute. 

Width  of  canal  above  constriction 2         2*6 

"  "       below  "         2         2-6 

'*  wing  from  posterior  articular  surface -  6 

Vertical  diameter  of  posterior  articular  surface...^ 2        3 

The  body  of  the  axis  is  short,  and  the  lateral  alse  longer  and  thinner  than  in 
the  angustata,  though  not  extending  so  far  beyound  the  articular  facets. 
The  inferior  articular  surface  is  longer  than  broad  and  occupies  two-thirds  the 
surface  of  the  body.  The  neural  spine  is  short,  flat,  and  terminates  obtusely, 
over  the  penultimate  cervical.  The  zyg^pophysial  articulation  marks  three- 
fifths  the  distance  between  the  externid  alar  angle  and  the  tip  of  the  neural 
spine. 

In.  Lin. 

Total  transverse  diameter 6        10-2 

**      of  centrum , 2  4. 

Heighth  of  neural  canal 1  8*2 

Length  of  neural  spine 2  1*2 

Of  the  remaining  cervical  vertebrae,  the  third  is  distinct,  and  has  very  short 
lateral  processes,  the  superior  longer,  originating  with  the  neurapophysis  from 
a  very  broad  base.  Its  neural  arch  is  completed  above  by  a  loose  suture.  The 
superior  lateral  process  diminishes  and  is  reduced  to  nothing  on  the  fifth,  ap- 
pears higher  up  on  the  sixth,  and  commencing  at  the  zygapophysis  on  the 
seventh  is  very  elongate  and  much  recurved,  its  extremity  being  opposite  the 
articulation  of  the  fourth  or  fifth.  The  inferior  lateral  process  increases  to  the 
fifth,  where  they  are  nearly  cylindrical,  three-quarters  inch  long  by  a  half  broad, 
and  directed  downwards  at  an  angle  of  45°,  These  processes  rapidly  diminish 
and  are  reduced  to  nothing  on  the  seventh  vertebra. 

Dimensions  of  seventh  cervical  vertebra : 

Id.       Lin. 
Length  of  body „ 7*4 

Transverse  diameter  of  same 2        6-2 

"  "         of  neural  canal 2        7  8 

"        extent  of  diapopbysis  from  canal 1       10*8 

Height  of  neural  canal 1        7-4 

The  dorsal,  as  well  as  the  other  vertebra?,  are  distinguishable  from  those  of 
the  other  species  by  their  great  breadth  as  compared  with  their  length.     The 
costal  articular  surfaces  of  the  centra  are  not  distinct. 
Dimensions  of  the  third  dorsal  : 

In.  In. 

Length  of  body 1}       Span  of  neural  arch 2^ 

Anterior  vertical  diameter 1  4-8       Width         "  "    

Anterior  height  of  canal 2  1-8       Heighth  neural  spine  (from  be- 

Breadth  canal  at  diapopbysis     2  6-8  hind) } 

The  lumbar  vertebrae  possess  longer  diapophyses  than  those  of  the  a  n  g  u  s- 
ta  t  a  and  c  o  n  cr  e  ta,  which  are  also  less  dilated  distally  on  the  anterior 
margin.     That  of  the  first  is  nearly  truncate. 

Its  dimensions  are : 


In. 
Length  body 2  3-16 

Anterior  transverse  diameter.     2 J 

Height  canal  (anteriorly) 1  15-16 

Width  at  diapophyses Ij 

Epiphysis  to  anter.  extremity 

of  diapopbysis 2  15-16 
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In. 
Same  to  posterior  extremity..     3J 
Floor  of  canal  to  zygapophy- 

sis 2  1-16 

Zygap.    to     apex    of    neural 

spine 2  7-16 


3o  pBOCESDnias  of  the  acadekt  of 

The  fifth  or  tjpical  Inmbftr  offert  the  folloiriiig  pToportions: 

Length  ofbodj 2  T-16     Breadth  diapophrsii di«t>11  j    1  13-18 

Anterior  breadth 2|  Heiglitof  nnal -     If 

Length  of  dUpophjsU 4{         I  Z;g*pophj*i»  to  apei  nearkl 

I  spin* 3) 

The  series  of  cftndslB  dlmioisbes  gradaallj  in  liie  to  the  lut. 

The  dimeniiouB  of  the  foartb  (perforsted)  ar« : 

Length  body 1  3-18 

Traneverie  anlerior  diameter 24 

Neural  arch  and  epine ij 

The  pearat  canal  ii  loterally  compreMed,  or  o»«l.  The  articulating  lidKca 
of  the  epipbjseB  and  corresponding  Terlebrat  bodiee  are  fewer,  coartn,  and 
more  eleraled  in  this  species  than  in  the  angustata.  In  the  latter  they 
are  mare  delicate,  and  liaie  a  leea  namberof  complete  radii. 

There  are  ten  pairs  of  ribs  as  in  the  c  a  t  o  d  o  n,  one  pair  less  than  in  the 
concreta.  The  first  is  destitute  of  the  anteriorl;  curred  angular  procew 
of  the  c  a  1 0  d  0  D,  but  the  tubercle  is  on  an  elevated  base.  The  sixth,  seventh 
and  eighth  ribs  are  flat  on  the  posterior  face  ;  the  la»t  three  are  without  neck 
and  head,  and  this  portion  of  the  seventh  is  much  lees  than  the  same  of  the 
sixth  ;  in  the  (eventh  also  the  angle  Is  fnrthest  from  the  tubercle.  The  anle- 
terior  ribs  are  notio  dilated  at  "  '     "'  .-._._- 


First  rib ;  head  to  angle - •■    3         5 

"     "       angle  toeitremitj B         I 

ScTcnth  rib;  length H       10 

"         "         '■ 12         6 

The  Btjlohjal  of  the  specimen  of  this  species  is  of  relatlTel;  the  same  aiie  as 
that  oflhe  angnstata,  but  is  flatter,  less  narroired  at  its  anterior  eilrcmitf, 
not  snollen  on  its  posterior  border,  nor  constricted  at  its  posterior  extremity, 
lis  binder  border  ia  aomewbat  rugose.  The  body  and  poBtertor  hyold  comoa 
are  much  like  those  of  the  angustata  and  de  cl  i  t  i  i  and  coossified. 

In.       Lin. 

Length  of  body - _ 1         I 

"         "     Btylohyal 4         1 

Expanse  of  poelerior  corona 8  6 

The  Blernai  pieces  are  separate.  The  anterior  hna  been  found  like  that  in 
the  angustata,  with  equally  strong  lateral  vertical  processea.  The  hwma- 
popbjsea  are  relatively  shorter  Ihan  in  concreta;  the  fourth  wants  the  pro- 
duced thin  anlerior  margin  of  the  third,  and  is  about  the  same  length  as  the 
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A  skeleton  of  this  species  in  the  Maseam  of  the  Academj  of  Natural  Sciences 
was  brought  by  Dr.  Isaac  I.  Hajes,  from  Upemavik,  Greenland,  in  lat.  74*^. 

I  was  at  first  disposed  to  regard  this  as  a  yoang  indiTidmal  of  one  of  the 
species  under  obserTation,  perhaps  ofB.  angustataordeeliTis.  A  verj 
brief  studj  was  sufficient,  however,  to  reveal  its  manifold  diffeiences  from 
these.  In  cranial  features  it  resembles  most  the  B.  decliTis,  bet  I  am  sat- 
isfied that  no  such  difference  in  the  form  of  tbe  muzsle  of  the  cranium  as 
obtains  here  can  exist  between  joung  and  adult  of  the  same  species. 

BiLUOA  DICLIYI8  Cope,  Proc.  Acad.,  Phila.,  1865,  278. 

This  species  resembles  the  angustata  in  the  general  proportions  of  the 
cranium  ;  the  muzzle  is  relatively  shorter  in  the  specimen,  and  its  margins 
decurved  toward  the  end  ;  it  therefore  resembles  also  the  catodon,  which  has 
much  less  marked  maxillary  notches,  a  different  prenarial  space  and  shorter, 
heavier  mandible.  The  inferior  view  presents  some  analogy  with  that  of  the 
B.  r  h  i  n  o  d  o  n,  in  the  largely  developed  vomerine  tablet ;  but  the  palatines 
are  even  further  separated  by  an  interval  of  three-quarters  of  an  inch.  The 
horizontal  palatal  surface  of  these  bones  mark  a  narrow  incurved  longitudi- 
nal process  only,  and  they  appear  in  the  inferior  half  of  the  anterior  wall  of 
the  nasal  meatus,  as  narrow  strips  lying  next  to  the  Tomer.  The  pterygoids 
are  nearly  exactly  parallelogrammic,  their  exterior  angles  alone  in  contact 
on  the  horizontal  plane.  The  exposure  of  the  premaxillaries  extends,  as  in  the 
other  species,  to  beyond  opposite  the  fifth  maxillary  tooth.  Of  the  superior  por- 
tion of  the  palatines  the  anterior  portion  extends  to  opposite  tbe  notch;  the 
vertical  portion  of  the  posterior  ala  is  broader  than  the  horizontal.  The  mid- 
dle of  the  palate  is  prominent  without  lateral  angulation.  The  proportions 
are  explained  by  the  following  measurements. 

In.      Lin. 

Length  from  end  of  muzzle  to  convexity  of  condyle.- 22 

"  «  "        "  occipital  crest 21       5 

"  "  "        "  nares 15      3 

"  "  "        "  maxillary  notch 10      7 

*'  "      foramen  magnum  to  occipital  crest 4      5 

''        of  temporal  fossa 7 

"  "  orbit 2       8 

*'  **  ramus  mandibuli 16       7 

»  "  gonys 2       9 

Breadth  at  distal  two-fifths  muzzle 3      6 

'*  '^    notch  of  maxillary 7       7 

"  "    orbits 11       6 

'*  "    frontal  margins. 

*^  of  foramen  magnum 2 

<<  «    external  nares 2       9 

^'         between  apices  of  paroccipital  crests 9 

Teeth lo 

The  sella  turcica  is  little  marked,  and  the  suture  between  the  sphenoid  and 
presphenoid  distinct,  as  indicated  in  tbe  figure  in  Huxley's  Elem.  Compar. 
Anat.  277.  The  teeth  are  relatively  much  smaller  than  in  the  concreta,  and 
the  posterior  but  loosely  attached  to  the  alveolae,  being  principally  held  in  posi- 
tion by  the  palatal  integument.  The  anterior  above  are  considerably  worn 
on  their  inner  faces. 

The  tympanic  and  periotic  elementa  are  much  like  those  of  the  rhinodon, 
and  though  the  latter  is  known  from  a  much  smaller  animal,  its  tympanic  bone 
is  about  the  size  of  that  of  the  former.  The  only  noticeable  difference  is  the 
greater  elevation  of  the  prootic. 

The  corresponding  portions  of  the  Beluga  angustata  are  larger  and  consider- 
ably heavier,  though  the  cranium  is  a  little  less  in  all  dimenrtions  than  that 
of  the  d  e  c  1  i  V  i  s.    The  opisthotic  process  is  more  prolonged   than  in  the 
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otbers,  ftod  tbe  region  around  the  roraraen  Tor  tbe  WTenth  pair  is  very  mgoM 
■ad  gWea  rise  to  &  proccas  behind  the  formen.  Tbe  pro6iic  is  ocuiniaate  ftDt«< 
riorly,  and  ends  in  nn  acule  proceaa.  The  inner  lip  of  the  tympanic  ia  mnch 
elevated  at  its  anterior  extreniitj,  cauaing  tbe  profile  of  thia  eilreme  of  tbe 
bulla  to  be  truncate  iaatead  of  accumiaate  ;  the  Gustachian  giaus  is  that 
shorter  and  braader.  Of  Ibe  longitudinal  lobes  of  tbo  inrerior  Burface  of  the 
bulla,  tbe  interior  is  weaker  and  tbe  eiternal  more  prominent  and  narrower 
than  in  the  d  e  c  I  i  r  i  ■.  The  anterior  end  of  Ibe  inferior  view  is  broader, 
more  oblique,  and  more  truncate  than  in  tbe  other  speeles. 

anguitaU.  deellvlB.  rblnodan.      Steno  bantatoa,* 

liengthoftylDpaDicbullBl  in.     II  I.         1     10  1     9-B  1         1-5 

"        "  other  element*  3  3-6         1     11-5         1  10  1         4-B 

Total  depth  3  1      B  1    T-5  1        3 

Otntral  MeaturtnuHU. 

No.  In.      Ua. 

Cervical  vertebm T  T        3 

Doraal  "       11  38         T 

Lumbar  (to  lat  chevron  bone) _.  10  40 

Caudal  (imperforate) 1  3         7 

Caudal  (perforate) 18  31         9 

Caudal  (from  Grat  wanting  neural  apine)  (11) 

With  cranium 32 

Tola!  11  n.  I  in.  2  1.  133        2 

Tbe  cervical  vertebrae  are  in  funeral  similar  to  those  of  B.  anguatata; 
they  preaent  the  same  acute  infero-posterior  process  of  the  atlas,  ahorl  trun- 
cate inferior  lateral  procegaee  and  longer  but  weak  superior  lateral.  As  in 
it  the  last  ia  longest  and  recurved  to  oppoaile  the  sixth.  There  is  nowhere  a 
vertebral  foramen.  They  differ  from  those  of  tbe  a  n  g  u  s  I  a  t  a  in  tbe  heavier 
proportions  of  the  alias  and  axis,  and  the  high  rompressed  carinale  neural 
apine  of  the  taller.  The  axis  is  also  peculiar  in  thai  the  inferior  (circular) 
Burfnce  of  articulation  with  the  atlas  process  occupies  a  median  position  of 
the  inferior  face,  and  ia  separated  by  a  deep  groove  from  an  anterior  trans- 
verse articular  surface,  which  belongs  to  an  apparently  decurved  odontoid 
process.  The  latter  fits  a  corresponding  and  separate  surface  just  behind  the 
margin  of  tbe  epinal  canal  of  the  atlas. 

Width  of  apinal  canal  above 3         8.A 

"  "  "      below 1         8 

le  diameter  of  atlaa  _    7       10-5 
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Ullj,  aoteriorl  J,  as  in  angnstata  and  concreta.     The  diapoph  jsis  of 
the  firvt  b  obliquely  trnncate,  and  furnishes  a  ligamentous  attachment  to  the 
angle  of  the  last  rib. 
Its  diraeosions  are  : 

In.   Lin. 
Same  to  posterior  eitremitj....     6  IC 
Floor  canal  to  zjgapophjsis....     2    9 
Zjgapophysis  to  apex  of  neu- 
ral spine 4     1 


Length  bodj 3 

Anterior  transrerse  diameter...  2 

Height  of  canal 2 

Width       do.     at  diapophyses..  1 

Epiphysis  to  anter.  extrem.  of  do  4 

Of  the  candals,  the  last  five  are  transverse. 

The  dimensions  of  the  fourth  perforated  are  as  follows : 


In.  Lin. 

6 

10 

1 

10 

7 


In. 


Lin. 

9 

4 
10 

7 
10 

8 


Length  of  centrum 2 

Transrerse  anterior  diameter 3 

Xenrml  arch  and  spine 1 

H«mal  arch  and  (rery  low)  spine  (from  centrum) 1 

**         "  length 1 

IHapophysis  projection 

The  neoral  canal  is  compressed. 

The  radiating  ridges  of  the  epiphysial  articulations  on  all  the  vertebra?  are 
▼try  coarse  and  much  broken  up  into  mammillsd. 

The  co6ssi6ed  body  and  lesser  cornna  of  the  os  hyoides  do  not  resemble  those 
oftheangustataas  much  as  the  latter  do  those  of  the  r  h  i  n  o  d  o  n.  The 
he4y  is  not  so  long  as  its  greatest  breadth,  and  the  surface  articulating  with 
tW  comoa  the  shortest  of  all.  Viewed  from  below,  the  posterior  area  is  one- 
kalf  the  anterior  (equal  in  an  gn  s  ta  ta)  has  a  heavy  double  posterior  margin, 
sad  is  marked  by  a  median  process.  The  cornua  are  of  nearly  equal  width 
thromghoat,  and  not  expanded  on  the  margins.  Their  proximal  extremities 
vonld  have  a  trigonal  section,  owing  to  their  inferior  thickened  angle. 


In. 


Lin. 
1 

7 
7 
9 


Length  body 3 

Breadth    ** 3 

Length  of  comu  3 

Expanse  of  cornua» 8 

There  are  eleven  ribs,  of  which  the  three  posterior  have  no  head,  and  the  first 
mrticnlate?  by  head  with  the  seventh  cervical  vertebrfe.  The  first,  like  that  of 
B.  an^ustata,  has  the  tubercle  on  a  backward  curved  process.  The  superior 
half  of  the  shank  of  this  rib  is  thin  and  expanded  on  its  outer  margin,  while 
00  the  lower  half  it  is  obliquely  flattened.  The  ribs  from  the  second  to  the 
fifth  are  considerably  dilated  distally ;  the  posterior  aspects  of  sixth,  seventh 
aad  eighth  are  rounded. 

In. 

first  rib  ;  head  to  base  of  angular  process I 

length  of  "  »»       

^'         base  of  process  to  dist.  extremity  7 

Seventh   rib;  length 24 

Latft  **  »*      IG 


Lfn. 

10 

8 

10 

5 

10 


.^<rven  pairs  of  ribs  are  attached  to  bony  haemapophyses,  of  which  five  pnirs 
anicnl^te  immediately  with  the  sternum.  The  first  is  smooth,  flat,  and  di- 
tattd  di»tally  ;  the  second  narrower  and  thickened  distally  ;  the  third  is  dilated 
and  sharp  eilged  on  the  middle  of  the  anterior  border.  The  penultimate  has  a 
•lignt  rurvatore,  and  the  last  is  cylindrical  and  very  slender.  The  sternum  is 
jet  distinguished  into  three  principal  pieces,  the  last  narrowest  and  longitu- 
4jaaily  divided.  The  articular  cavities  are  at  the  sutures  except  the  two  an- 
tfnor'  which  are  close  together  at  the  front  of  the  anterior  piece.  The  latter 
bM  a  cordate  anterior  outline,  no  cornua,  and  a  convex  posterior  suture. 

1S69.] 
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One  of  the  chief  pecaliarities  of  this  species,  and  that  from  which  it  derives 
Hs  naine,  is  seen  io  the  scapula.  On  placing  the  glenoid  cavity  in  the  same  plane 
y  ith  that  of  the  scapnla  of  the  angustata,  the  acromion  is  observed  to  be 
in  the  general  plane  of  the  scapula,  and  not  deflected  inward,  and  to  be  shorter 
and  much  decurved.  Th«  coracoid  is  also  decurved  so  as  to  be  nearlj  parallel 
With  the  acromion ;  the  extremities  of  the  two  are  connected  by  a  strong  liga- 
ment This  direction  of  the  coracoid  is  the  opposite  of  what  is  seen  in  most 
other  DelphinidsB,  and  all  others  of  this  genus,  where  it  is  recurved  and  acumi- 
nate. 

The  superior  sinus,  while  more  deeply  incised  than  that  of  the  augustata, 

is  much  more  open,  having  divergent,  instead  of  parallel  outlines. 

In.       Lin. 

Greatest  length  of  scapula 12       10 

Glenoid  cavity  to  anterior  angle 7        9 

End  of  coracoid        <*  " -    5 

The  deltoid  process  of  the  humerus  is  as  wide  as  the  condyle.  Olecranon 
distinct.  There  are  two  large  carpals  opposite  the  inferior  digits,  and  three 
smaller  of  the  outer  row,  opposite  the  second,  fourth  and  fifth  respectively. 
The  three  inferior  digits  are  more  closely  approximated  in  the  fluke  than  the 
two  superior.  Phalanges  (counting  from  above),  3 — 4 — 5—- 4 — 3  ;  fourth  digit 
longer  than  second. 

In.    Lin. 

Length  humerus , 5         1 

"        ulna  and  radios 4        2 

^*        carpus  and  third  dig^t 7         7 

Breadth  at  carpus 4        7 

The  only  specimen  of  this  species  at  my  disposal  is  not  fully  adnlt,  as  the 
vertebral  and  hameral  epiphyses  are  not  yet  anchylosed.  It  was  brought  by 
Dr.  Elisha  K.  Kane,  on  his  return  from  the  arctic  regions,  from  what  precise 
locality  is  not  stated.  He  presented  it  to  the  Museum  of  Comparative  Zoology, 
Cambridge,  Mass.,  whence  it  was  kindly  lent  me  by  Dr.  Alexander  Agassiz,  to 
whom  my  acknowledgements  are  due. 

PHVSETERWJS, 
HYPERAODON  Lacep. 

No  species  of  this  genus  from  the  Pacific  Coasts  is  mentioned  by  Scammon, 
but  the  present  is  embraced  as  an  opportunity  of  alluding  to  the  species  of  the 
Eastern  coasts  of  North  America. 

In  the  Proceedings  of  the  Academy  1865,  p.  280,  I  characterized  briefly  a 
whale  of  this  genus  under  the  name  of  H.  semijunctus,  which  is  repre- 
sented by  a  specimen  in  the  Museum  of  the  College  of  Charleston,  So.  Ca. 
The  characters  furnished  are  meager,  and  it  was  anticipated  that  opportunity 
would  soon  have  occurred  to  amplify  them.  This  has  been,  however,  disap- 
pointed, but  is  still  looked  forward  to. 

Two  years  ago  two  individuals  of  this  genus  entered  the  harbor  of  Newport, 
R.  I.,  and  after  a  lively  chase  one  of  them  was  captured.  It  measured  twenty- 
seven  feet  in  length.  Its  bones  were  preserved,  and  some  of  them,  including  the 
cranium,  have  been  sent  to  the  Academy  of  Natural  Sciences,  through  the  at- 
tention of  its  member,  Saml.  Powell,  of  Newport.  He  has  also  sent  numer- 
ous photographs  of  its  carcass,  taken  just  after  its  capture,  from  various 
points. 

These  render  it  evident  that  the  species  is  quite  distinct  from  that  described  by 
European  authors  as  H.  rostratus  (or  H.  bidens).  Its  most  striking  feature 
is  the  relatively  longer  and  more  slender  beak,  and  less  elevated  and  prominent 
front.  This  is  obvious  on  comparison  with  the  figures  of  Hunter,  of  Deslong- 
champs  (Mem.  Soc.  Normandie)  of  Qray,  (Zool.  Erebus  and  Terror)  and  of  F. 
Cuvier  (Cetacea)  and  constitutes  a  material  distinction.  Thus,  in  the  New- 
port specimen,  it  is  one-twelfth  of  the  length,  or  2^  feet ;  equal  three-fourths 
the  distance  between  the  eye  and  the  spout  hole.    In  a  Cape  Cod  specimen 
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H  in«a>arei  twentj-two  iiichei  in  a  Icngtb  of  twentj-fonr  Teet.  The  protni' 
Dent  iwullen  froat  is  in  the  N'ewport  whale,  coniiderablj  cpoiprewed,  and  the 
ejt  IB  placed  in  a  gtroojr  longitadinal  prominence  on  each  aide  of  the  heML 

The  don&I  6a,  w  in  DealoDKchamp'B  specimeo,  la  bidkII,  And  poeterior.  The 
csadal  fluke  is  not  emargiDate.  Tbe  color  is  darll,  deeper  shore  than  below. 
It  remaiae  ■  question  whether  this  is  the  H.  se  m  ij  n  net  i>s .  The  principal 
character  on  which  that  species  regt»  is  the  aon-coOssificatlon  of  tbe  posterior 
four  crrrical  rertobne,  a  rery  remarliable  character,  and  one  which  leads  to 
the  question  of  iU  pertinence  to  the  (teniis.  The  ccrsical  rertebrte  of  tbe 
Newport  specimen  are  entirely  coOssified.    The  same  character  is  furnished  bj 

This  ia  the  skeleton  preserred  in  tbe  Hugenm  Compar.  Zoologj  at  Cam- 
bridge, Mass.,  of  an  individual  cast  oabore  during  the  winter  of  the  present 
year,  at  Dennis,  near  Cape  Cod,  UasaacIiuBetts.  It  was  stripped  of  its  blubber 
by  Perez  Hall,  of  that  place,  who  kiadly  sent  toe  a  sketch  of  it.  He  stated  its 
length  to  be  twentj-fonr  feet,  of  which  the  mnzile  measnred  twenty-two 
inchea ;  the  expanse  of  the  flukes  was  six  feet.  Tbe  stomncb  was  fllled  with 
the  beaks  of  cuttle  Osh.  On  inquiry  of  J.  A.  Allen,  of  Cambridge,  well  known 
as  a  naturalist  there,  I  learn  that  the  cervical  rertebrte  of  the  animal  are  aolid- 
ly  codssified,  as  in  the  H.  rostratuB.  It  ia  therefore  distinct  Irom  the  H. 
semijunctua.  The  photographs  are  figured  for  the  further  illuatralion  of 
tbe  spetiea.  The  characters  derived  from  tbe  porliona  of  the  skeleton  sent 
by  Saml.  Powell  are  as  follows: 

PHYSETER  Linn. 
Pbvb*»b  1IACB0CBPH1I.US  Linn. 

The  spertn  whale. 

This  species  is  one  of  the  few  that  appear  to  be  distributed  over  all  oceant. 
Flower  does  not  dnd  tbose  from  Ansiratian  to  differ  apeuifically  from  those 
from  British  seas,  and  I  find  no  peculiarities  by  which  to  distinguiah  a  speci- 
men from  oar  own  coast  from  tbe  latter.  This  is  known  from  a  cranium 
which  was  found  on  the  coast  of  New  Jersey  and  is  in  tbe  Una.  Compar.  Zool- 
ogy, Cambridge. 

PiBT  I[. 
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garded  as  correct  in  proportions,  carefal  measurements  having  been  taken. 
All  others  are  the  best  representations  of  proportions,  and  peculiar  marks  that 
could  be  drawn  from  data  obtained. 

I  have  endeavored  to  confine  myself  to  the  simplest  and  plainest  language 
in  description,  but  in  so  doing  have  used  whaling  terms  freeljr,  the  definition 
of  which  will  be  found  as  indicated  bj  reference  marks. 

Fam.  BAL^NIDM, 
I.    BOWHEAD  WHALE. 
Bal^na  mysticetus  Linn. 

This  whale  has  a  geographical  distribution  east  and  west,  extending  from 
Nova  Zembla  to  the  coast  of  Eastern  Siberia.  It  is  rarelj  seen  further  south 
in  Behring  Sea  than  the  55th  parallel,  and  in  the  Okhotsk  its  southern  range 
is  about  the  latitude  of  54^. 

The  northern  limit  of  the  Bowhead  remains  undefined. 

In  tracing  its  history  we  can  revert  back  to  the  Dutch  and  Russian  fishery 
about  Spitzbergen  anterior  to  1615,*  and  as  years  passed  on  it  was  pursued 
westward  on  the  Atlantic  side  to  the  icy  barriers  in  Davis  Strait,  and  the  ac^a- 
cent  waters  uniting  with  the  Frozen  Ocean. 

Right  whales  were  pursued  for  several  years  on  the  North  West  coast,  on 
the  coast  of  Kamschatka,  about  the  Kurile  Islands,  and  in  the  Japan  Sea,  be- 
fore Bowheads  were  known  to  exist  in  that  part  of  the  Arctic  Ocean  adjoining 
Behring  Strait,  or  in  the  Okhotsk  Sea. 

In  the  year  1848  Capt.  R«ss,  in  the  American  bark  "  Superior,"  was  the  first 
whaling  master  to  work  his  vessel  through  Behring  Strait  into  the  Arctic 
Ocean,  and  then  found  whales  innumerable,  some  of  which  yielded  200  barrels 
of  oil. 

The  habits  of  the  Bowhead  are  much  like  those  of  the  Humpback,  being  ir- 
regular in  its  movements,  in  its  respirations,  and  in  the  periods  of  time  either 
above  or  below  the  surface  of  the  water.  When  going  gently  along,  or  lying 
quietly,  it  shows  two  portions  of  the  body:  the  spoutholes,  and  a  part  of  the 
back,  on  account  of  the  high  conical  shape  of  the  former,  and  the  swell  of  the 
latter,  which  is  about  midway  between  the  spoutholes  and  flukes. 

The  Bowhead  of  the  Arctic  may  be  classed  as  follows:  1st.  The  largest 
whales,  of  a  brown  color,  average  yield  of  oil  200  barrels.  2d  class,  smaller, 
color  black,  yield  of  oil  100  barrels.  3d  class,  the  smallest,  color  black,  yield 
of  oil  75  barrels-!  This  last  named  class  are  generally  found  amongst  the 
broken  ice  the  first  of  the  season,  and  they  have  been  known  to  break  through 
when  it  was  three  inches  in  thickness,  that  had  formed  over  previously  upon 
water  between  the  floes.  They  do  this  by  coming  up  under  and  striking  it 
with  the  arched  portion  of  their  heads.  Thence  they  have  been  sometimes 
called  "  ice-breakers."  In  point  of  color,  all  are  found  with  more  or  less 
white  on  the  under  side,  especially  about  the  throat  and  fins.  The  Arctic 
Bowheads  may  average  from  40  to  65  feet  in  length. 

I  am  indebted  to  Capt.  J.  F.  Poole,  of  the  whaling  bark  "  N.  S.  Perkins,"  for 
the  following  measurements  and  memoranda  of  one  taken  in  the  Arctic,  Au- 
gust, 1867 : 

Sick  female,  color  black  on  back  and  sides,  throat  white,  also  occasional 
white  spots  on  under  side  of  body.  Yield  of  oil,  80  barrels.  (The  whale  was 
judged  large  enough  ordinarily  to  have  yielded  150  barrels. 

Ft.  In. 
Length  of  animal 47     0 

*  Subsequent  datum  enables  me  to  date  back  to  1G08. 

t  We  do  not  mean  to  convey  the  idea  of  species  when  mentioning  classes,  as  all  obscrv* 
ere  of  our  acquaintance  agree  that  the  difference  in  size  and  shade  of  color  arises  from 
diiference  in  age. 

1869.J  3 
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Ft.  In. 

Length  of  pectorals 8 

BTCadtb  "         : 4 

Distance  from  nib  end  to  epoatboleB 16 

Leaglb  of  apoutholes _     1 

Distance  from  corner  of  mouth  lo  oib  end. 16 

Breadth  of  flukes 19 

Thicknesi  of  blubber 16 

Average  thicknesa  of  blubber 11 

Thickness  of  black  skio  on  back 1 

Length  of  genital  slit -      1   10 

Diet,  from      "         "  to  arms .', i 

"      "         "        "  to  Bukes 9 

Length  of  longest  bone  or  baleen 10     6 

"      of  fringe  or  hair  on  bone 2* 

Breadth  of  widest  bone _         13 

Bone  is  embedded  in  the  gum  of  thp  jaw  ten  inches. 

Weight  of  largest  slab  of  boue,  seven  pounds. 

Number  of  layers  of  bone  on  each  side  of  jaw,  330.+ 

Bone  extends  back  of  spoutholes  in  throat,  three  feet;  falls  short  of  nib  end 
one  foot. 

Nnmber  of  teats,  tvo. 

The  tongue  is  very  fat,  yielding  one-tenth  m  touch  oil  as  the  whole  of  the 
"  body  blubber." 

AU  Bowheads  found  on  this  cruising  ground  are  quite  free  from  parasitic 
crustaceBDB,  as  well  ns  barnacles. 

Wbalers  bound  to  the  Arctic  are  generally  at  the  "edge  of  the  ice,"  which 
Is  met  with,  near  lat.  60°,  about  the  Ist  of  May.  They  then  work  their  way 
northward  as  foal  as  the  ice  will  permit,  keeping  as  near  shore  as  practica,ble 
in  order  to  be  on  (be  best  "  whale-ground,"  and  also  to  avoid  the  ice.  Many 
whalen  were  formerly  taken  off  Karagiuski  IsUod,  lat.  59°,  on  the  coast  of 
Kanisc.bntka. 

Bebring  Strait  is  enfBcieutly  clear  of  ice  from  the  1st  to  the  20th  of  July  for 
■hips  to  navigate  with  comparative  safety.  A  large  fleet  collect,  and  grope 
their  way  through  ice  and  fog  iuto  the  Arctic  (as  termed),  and  freqnenily  reach 
the  high  latitude  of  72°  N.  Occasionally  an  open  season  occurs,  when  tbey 
baiaril  their  ships  around  Point  Barrow.  Capt.  Roys  entered  tbo  ocean  the 
middle  of  July,  and  left  the  !ZBth  of  August,  but  at  the  present  lime  ships  re- 
main till  October. 

i|.alln'rdingpl(ice3oftlieBowlie»risin  iLcrikliolsk  are  nttlie 
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ap  and  disappears,  when  there  are '*  no  whales  about,"  the  question  is  fre- 
quently asked,  **  where  are  the  whales  ?"  and  as  often  answered,  ^*  they  are  in 
the  ice,"  and  "  when  do  you  think  they  will  come  out  ?"  »*  when  the  ice  leaves." 
It  has  been  established  beyond  question  that  this  species  pass  from  the  At- 
lantic to  the  Pacific,  or  rather,  if  we  may  be  allowed  the  expression,  from  the 
Atlantic  Arctic  to  the  Pacific  Arctic,  by  the  north ;  and,  too,  it  is  equally  cer- 
tain'that  numerous  air  holes  always  exist  in  the  ice  that  covers  the  arctic 
waters,  even  in  the  coldest  latitudes.  These  fissures  are  caused  by  the  rise 
and  fall  of  the  tides,  and  storms  acting  upon  the  water  hundreds  of  miles  dis* 
tant  has  its  influence  in  rending  asunder  the  icy  fetters  of  those  frozen  seas. 
It  appears  to  us  not  improbable  that  the  Bowhead  or  Polar  Whale  has  a  feed- 
ing and  breeding  ground  in  an  open  polar  sea.  And  as  they  have  never  been 
seen  during  the  winter  months  in  any  other  quarter  of  the  globe  except  as 
before  mentioned,  it  would  appear  that  they  must  either  remain  among  the 
rough  water  and  broken  ice  at  the  southern  edge  of  the  winter  barrier,  or 
migrate  to  some  remote  sea  unknown  to  man.  Hence  may  not  the  clear  water 
that  Kane  saw  after  passing  the  coldest  latitudes  as  he  pressed  northward,  be 
the  winter  home  of  vast  numbers  of  these  gigantic  animals  ? 

Okhotsk  Sea  Bowheads. 

The  preceding  remarks  have  been  confined  chiefly  to  the  Bowheads  of  the 
Arctic  in  the  vicinUy  of  Behring  Strait,  north  and  south. 

The  Okhotsk  Sea  at  one  time  equalled,  if  not  surpassed,  the  Arctic  as  a  pro- 
ductive whaling  ground.  Our  memorandum  does  not  state  with  certainty 
what  year  Bowheads  were  first  taken  in  the  Okhotsk.  It  however  was  not  ear- 
lier than  1847,  nor  later  than  1849  * 

They  were  found  to  be  easy  of  capture,  and  yielded  a  large  amount  of  oil  and 
bone.  On  making  further  explorations  the  whales  appeared  in  great  numbers, 
and,  from  the  peculiar  shape  of  the  head,  the  spoutholes  terminating  in  a  sort 
of  cone,  they  were  at  that  time  called  ^'steeple-tops." 

But  few  years  elapsed  before  a  large  fleet  were  pursuing  the  animals  through- 
out the  whole  extent  of  this  vast  inland  water. 

Tchantar  Bay,  Taousk  and  Penjinsk  Gulfs  soon  became  noted  whaling 
grounds,  as  well  as  several  other  points  about  the  coasts.  The  whales  of  this 
sea,  as  far  as  known,  are  the  same  species  as  those  of  the  Arctic,  although  in 
the  bays  are  found,  in  addition,  a  very  small  whale  called  the  Poggy,  which 
yields  but  little  oil  (20  to  25  barrels). f    Many  whalemen  are  of  the  opinion 

•  Capt.  J.  H.  Swift,  who  was  cruising  in  Behring\s  Sea  ahout  the  year  1847,  is  quite  posi- 
tive that  the  French  ship  "Asia"  was  the  tirst  to  take  Bowheads  in  the  Okhotsk  (in  1847). 
Capt.  Roys,  of  Arctic  notoriety  (spoken  of  in  this  paper),  in  a  recent  interview  seemed- 
equally  certain  that  tlie  "Asia'*  was  not  the  first  to  t;jke  Bowheads  in  the  sea.  He  thinks 
none  were  taken  till  1S48  or  1849,  and  that  the  American  ship  "  Iluntsvillc,'*  Capt.  Freeman. 
Smith,  was  about  the  tirst,  if  not  tho  first,  to  take  Bowheads  in  that  region. 

In  justice  to  both  of  these  experienced  and  very  intelligent  whaling  nM^ters,  it  is  de- 
fiire<l  to  make  mention  that  I  am  under  much  obligation  to  them  for  valuable  data  in  rela- 
tion to  several  sptK5ies  of  cetacea,  more  e»i)ecially  as  they  are  regarded  as  very  correct  and 
close  observers  of  the  habit*  o/whuUs. 

t  We  are  convinced  that  there  are  two  species  of  Bowheads.  which  are  found  on  the 
same  ground.  The  difference  from  tlie  animal  above  described  is  a  bunch  or  sort  of  hump 
which  rise-  from  the  top  of  the  iiaa//,  which  is  situated  about  six  feet  forward  of  the 
flukes,  and  extending  along  the  top  of  the  back  or  snmll  two  to  three  feeV,  and  in  some  in- 
dividuals rises  in  the  hiehe!<t  phice  about  six  inches.  The  accompanying  sketch  will  l>et- 
ter  represent  t}»e  difference  in  shape,  pn^rhaps,  than  a  written  descriptiun.  <^pt.  Roys  says 
he  has  frequently  taken  them  in  the  Arctic  as  well  as  in  the  Okhot«k.  They  have  l^een 
frequently  taken  in  the  North  Ea*t  Gulf  ^Okhotsk  sea).  Our  personal  observation  was 
only  on  a  ileiid  one  in  Tchantar  Bav  (1H02»,  and  upon  that  individual  tlie  protuberance  was 
so  slight  tliat  it  would  not  have  been  noticed  unless  our  particular  attention  htul  been 
collea  to  it.  Capt.  Randolf,  of  the  American  whaleship  '•  South  Boston*'  (18G2),  informed 
m»  at  the  the  time  that  nearly  all  the  whiiles  he  had  taken  that  sea  oain  the  N.  E.  (rulf 
were  of  that  description,  and  yielded  a  very  large  amount  of  bone  in  proportion  to  yield 
of  oil. 

Capt.  Roy<«  also  mentioned  that  one  season  he  took  numbers  of  them,  and  to  distinguish 
them  from  others  they  were  then  called  "  Bunoh  liacks."    Several  whaling  masterd  who 
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tbat  theee  are  a  differ^Dt  species.  There  is  tittle  doubt,  however,  of  tbeir  be- 
ing young  whales  or  the  same  species,  as  their  blubber  is  close  and  fiae,  prt>- 
dacing  but  little  oil  in  proporitou  to  size  of  body,  oi  is  tbe  case  with  all  calvea 
or  joung  whales  of  every  description.* 

B0WaS4D   WaALINQ. 

In  the  Arctic  and  about  Behring  Sea  the  ahaling  it  domfrom  the  thip,  as  it  is 
termed,  J.  *.,  tbe  vessels  cruise  and  tbe  look-out  is  kept  aloft  as  ubqbI,  and 
when  whales  ate  seen,  tbe  boats  are  lowered  and  the  pursuit  is  carried  on  in 
light  from  the  ship,  unless  obscured  by  fog.  In  the  Okhotsk  mach  of  the  wlial- 
Ing  is  about  the  bays,  particularly  Tchantar  Bay,  and  contiguous  waters.  Tbe 
oalare  of  the  enterprise  is  such,  in  these  localities,  that  the  modui  opirandi  is 
quite  different. 

Vessels  bound  to  Tchantar  Bay  endeavor  to  approach  the  land  of  Aian  If  the 
Ice  will  permit,  which  is  generally  Eufficientlj  broken  and  scattered  by  the  20lh 
of  June;  then,  working  along  between  the  ice  and  the  Siberian  coast  10  the 
southward,  as  far  as  practicable  with  tbe  ships,  they  dispatch  boats  to  follow 
along  the  shore  and  if  possible  to  reach  the  head  of  Tchantar  Bay,  where 
whales  in  former  years  were  eipected  to  be  found  in  large  numbers.  These 
boat  expeditions  were  attended  with  excessive  labor,  much  exposure,  as  well 
as  risk  to  the  crews.  Frequent  instances  have  been  known  of  boats  leaving 
the  ships  off  Aian,  then  threading  their  way  along  the  coast,  between  the 
masses  of  ice,  or  between  the  ice  and  shore,  as  the  ebb  or  flood  tides  would 
permit,  till  thej  reached  the  head  of  Tchantar  Bay.  As  soon  as  arrived  there, 
linding  whales  plenty  they  would  immediately  commence  whaling,  and  by  the 
time  the  ships  arrived,  in  several  instances,  whales  enough  bad  been  taken  to 
yield  IDOO  barrels  of  oil.  The  elapsed  time  from  leaving  the  ship  till  again 
joining  tbe  vessel  in  the  bay  would  vary  from  one  to  three  weeks.  All  this 
time  the  boats'  crews  lived  in  or  around  their  boats,  beng  afloat  when  making 
the  passage  or  when  engaged  in  whaling  ;  and  when  driven  to  the  shore  br  tbe 
ice  or  by  stormy  weather,  or  resorting  thither  to  cook  tbeir  food  or  sleep,  the 
boats  are  hauled  up  and  turned  partially  over  for  shelter,  and  tents  are  pitched 
with  tbe  sails.  Fallen  trees  or  drift  wood  fnrnish  abundance  of  fuel,  and  by  a 
rousing  fire  all  sleep  soundly  when  opportunity  offers;  but  if  whales  are  in 
abundance,  the  less  sleep  for  tbe  whalemen,  in  those  high  latitudes,  where  day- 
light lasts  nearly  the  twenty-four  hours  of  each  day  during  the  Bummer. 

TCBANTIB   B4T   WqALIKO. 

Arrived  on  the  ground,  whnles  being  plenty,  all  surplus  provisions  and  out- 
"  tquent  spouts  in  1' 
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pooned,  it  may  ran  for  the  floe,  and  before  being  killed  reaches  it,  and  escapes 
with  harpoons,  lines,  kc.  If  the  pursuit  proves  snccessful,  the  captured  whale 
is  towed  to  the  beach  at  high  tide,  and  a  scarf  is  cut  through  the  blubber  along 
the  bodjr,  a  tackle  is  made  fast  on  shore  and  hooked  to  the  blubber,  then  as  the 
tide  falls  the  animal  is  literally  skinned  of  its  oily  hide,  the  carcass  rolling  down 
the  bank  as  the  process  of  skinning  goes  on.  The  bone  is  extracted  from  the 
mouth  as  the  body  rolls  over,  and  presents  the  best  opportunity.  As  soon  as 
the  blubber  is  taken  off  it  is  rafted*  and  lies  in  the  water  till  taken  on  board 
ship.  The  water  being  very  cold,  the  blubber  remains  in  its  natural  state  for 
a  long  time,  retaining  the  oil  with  but  small  loss.  While  the  whaling  is  going 
on  in  this  wise,  the  captain  with  the  ghip-keeperg  improves  every  opportunity  to 
work  the  ship  to  the  whales.  If  there  is  an  opening  seen  between  the  ice  and 
shore,  the  ship  is  at  once  worked  through  either  by  towing,  kedgingor  sailing, 
and  if  meeting  an  adverse  tide  or  wind  the  vessel  is  anchored  with  a  very  light 
anchor,  so  that  if  beset  by  ice  unexpectedly  in  the  night  or  during  the  dense 
fogs  that  prevail,  the  vessel  will  drift  with  the  floe,  thereby  avoiding  the  dan- 
gers of  being  cut  through.  Heavy  fogs  prevail  until  the  ice  disappears,  and 
the  circumscribed  clear  water  being  crowded  with  ships  and  boats,  much  care 
and  manoeuvering  is  exercised  to  prevent  accident.  These  fogs  frequently  are 
BO  dense  that  no  object  can  be  seen  much  more  than  a  ship's  length ;  conse- 
quently at  such  times  cruising  and  whaling  in  the  bays  is  full  of  excitement  and 
anxiety.  A  ship  may  be  laying  quietly  at  anchor  one  moment,  and  the  next 
she  is  surrounded  by  a  field  of  ice,  or  the  splashing  of  water  under  the  bow  of 
a  passing  vessel  tells  of  her  close  proximity.  Then  comes  the  blowing  of  horns, 
the  ringing  of  bells,  the  firing  of  guns,  or  pounding  on  empty  casks,  to  indicate 
the  vessel's  position,  in  order  to  avoid  collision. 

Neither  fog  or  drifting  ice,  however,  prevents  the  whalers  from  vigorously 
prosecuting  their  work.  In  thick  weather,  when  the  spout  of  the  whale  or  the 
animal  itself  cannot  be  seen,  its  hollow-sounding  respiration  can  be  heard  a 
long  distance.  In  such  instances  the  boats  approach  as  near  as  can  be  judged 
where  the  sound  was  heard,  and  if  the  animal  is  found  and  captured  it  is  at  the 
risk  of  the  boats  coming  in  contact  with  passing  ships,  ice  or  what  not,  and, 
too,  not  knowing  with  any  degree  of  certainty  what  part  of  the  bay  they  may 
be  in,  the  first  and  main  object  beingto  capture  the  whale  at  all  hazards.  This 
being  done  it  is  taken  in  tow  by  the  boats  or  is  anchored.  If  taken  in  tow  and 
not  finding  their  own  ship,  but  meeting  with  another,  the  custom  is  to  go  on 
board  to  cat  or  sleep,  if  necessary,  and  when  recruited,  or  the  fog  lifts  so  as  to 
find  their  own  vessel,  they  are  supplied  with  provisions,  if  needed,  till  they  can 
reach  her.  If  anchored,  one  boat  always  remains  with  the  whale  while  the 
others  go  in  search  of  the  ship.  As  soon  as  found  the  master,  learning  of  the 
capture,  makes  every  effort  to  work  his  vessel  to  the  dead  animal ;  or,  if  that 
cannot  be  done,  every  favorabte  tide  is  improved  to  tow  the  whale  to  the  ship, 
where  it  is  cut  in  and  tried  out  in  the  usual  manner.  As  the  season  ad- 
vances the  ice  disappears,  leaving  more  room  for  cruising  with  the  vessels, 
when  the  fleet  becomes  more  scattered,  and  the  feature  of  the  whaling  changes ; 
the  boats  are  kept  more  with  the  vessels,  look-outs  being  stationed  at  the  mast- 
heads, and  the  whaling  is  principally  done  from  the  ship  (as  it  is  called) ;  some- 
times two  boats  are  sent  from  a  vessel  to  look  for  whales  in  an  adjoining  bay. 
Meanwhile  the  nights  have  become  longer.  Then  comes  the  night  whaling. 
The  phosphorescent  light  caused  by  the  whale's  movements  in  the  water  show 
quite  distinctly  his  whereabouts,  and,  the  Bowhead  whales  being  easy  of  cap- 
ture compared  with  other  kinds,  ni(/ht  whaling  has  been  pursued  successfully. 

We  have  spoken  of  the  Bowheads  as  being  comparatively  easy  of  capture,  but 
it  must  not  be  inferred  that  the  pursuit  is  not  often  tedious  or  unsuccessful,  or 
the  attack  made  without  risk  of  life  and  limb,  as  well  as  in  other  kinds  of 
whaling. 

*  Tied  together  with  ropes  in  a  sort  of  raft. 
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The  BoTbend,  compared  with  the  other  species  of  whales  that  art  partutd, 
is  considered  very  shy  aod  timid. 

After  ihe  ice  leaves  the  hnje,  until  the  fall  winds  begin,  much  calm  weather 
iseiperirnced;  and,  although  we  have  frequently  seen  large  nombers  of  whale 
spouting  among  a  \&rge  number  of  lioats  scattered  over  the  water,  not  a  single 
nnimal  could  be  approached  near  enough  to  darl  at  with  the  band  barpoon,  or 
to  present  a  fair  chance  to  shoot  a  bomb  lance  into  it,  notwithstanding  the 
boats  were  rigged  with  extra  lar^  sails  in  order  to  take  advantage  of  the  light 
airs  or  winds  that  may  prevail  in  midsummer.  The  use  of  oars  or  paddles 
would  be  quite  sure  to  frighten  the  whales,  and  when  there  is  not  suiiicient 
wind  lo  mil  on  lo  /hen  there  is  bnt  little  or  no  c/ianet  of  gttling  fait.  After  thB 
ironiare  firmly  planted  in  the  animal,  or,  as  we  frequently  hear  wlislemen  say, 
after  the  akale  hnt  brm  failtnid  lo,  good  and  lolid,  down  the  creature  may  go  on 
to  the  bottom,  and  there  roils  till  either  the  irom  are  torn  from  its  body  or  tb« 
line  is  wound  abont  it,  and  the  valuable  prize  may  be  lost. 

The  breeding  places  of  the  Bowheads  seems  lo  be  a  matter  of  conjecture 
among  the  most  observing  and  experienced  whaling  masters.  The  only  place 
known  bos  already  been  mentioned,  in  the  vicinit;  of  Tchanlar  Bay,  and  a  dif- 
fbrence  of  opinion  eiials  as  to  whether  the  Poggies  before  mentioned  are  calves 
or  whether  they  are  not  a  scrag  species  that  have  a  corresponding  relation  to 
the  fnll-grnwn  Bowheads  that  the  jFriy  Right  Whale  baa  to  the  larger  grades 
of  that  species.  Admitting,  however,  thai  they  are  the  young  ones,  their  num- 
bers are  comparatively  few  to  the  numerous  progeny  that  is  supposed  to  be 
brought  forth  by  the  cows  during  each  season.  Another  singular  fact  is  that 
no  Bowhend  of  the  Okhotsk  Sea  have  ever  been  seen  passing  in  or  out  the  pas- 
sage of  the  Knrile  Islands,  or  from  the  Okhotsk  lo  Bchring  Sea,  or  Arctic 
whales  passing  to  the  Okhotsk.  According  to  statements  of  the  most  experi- 
enced whaling  captains,  a  Bowhead  with  a  calf  never  has  been  seen  by  any 
whalers  in  the  Arctic  or  Bchring  Strait,  and  where  this  species  of  cetacean  re- 
sort to  bring  forth  their  young,  or  where  the  young  remain  till  grown  to  a  con- 
siderable degree  of  muturitr,  is  not  definitely  known.  The  general  opinion, 
however,  is  that  an  open  Polar  Sea  must  eiist,  where  they  resort,  or  some  other 
open  water  not  known  to  whalemen. 

II.      The  Right    Whalt  of  the  Norlh-Wett   Coatt. 
7  Balxna  ciTLLAMacH  Cham. 
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ever  been  a  matter  of  mysterious  conjecture  with  the  most  philosophical 
whalemen  where  this  species  go  to  bring  forth  their  young,  and  where  they 
migrate  during  the  winter  months.  That  they  do  not  go  into  the  southern 
hemisphere  is  certain,  and  it  is  equally  certain  that  but  a  few  stragglers  even 
reach  within  a  number  of  degrees  of  the  northern  tropic  in  their  wanderings. 
The  same  mystery  hangs  over  the  breeding  place  or  winter  resort  of  the  species 
of  Bal^na  known  as  the  Bowhead. 

The  Eskemo  about  the  North  Western  shores  of  Behring*s  Sea  speak  about 
that  species  coming  into  the  bays  when  the  "  small  ice  comes,"  and  they  look 
forward  to  that  season  as  a  time  of  plenty,  and  reap  a  kind  of  marine  harvest 
by  catching  numbers  of  them,  which  yield  an  abundant  supply  of  food  for 
winter  store ;  so  it  seems  beyond  question  that  this  species  is  quite  at  home  in 
the  beginning  of  the  arctic  winter  in  that  region,  and  the  immense  numbers  of 
Bowheads  and  Right  whales  that  would  necessarily  appear  in  the  temperate 
latitudes  if  they  migrated  'southward  would  be  sure  to  arrest  the  attention  of 
passing  navigators,  who  frequently  go  far  north,  even  in  the  winter  season,  to 
make  their  passages  from  China  and  Japan.  Some  have  asserted  that  they 
probably  congregate  around  the  borders  of  the  drifting  or  field  ice,  which  joins 
the  open  water  of  the  Pacific  about  the  Kurile,  and  Aleutian  Islands.  All 
agree  that  they  do  not  pass  the  tropics  and  reach  the  southern  hemisphere. 
The  southern  Right  Whales  resort  to  the  bays  in  that  region  to  bring  forth 
their  young,  and  formerly  were  sought  for  in  those  inland  waters,  where  many 
a  ship  has  quickly  completed  her  cargo  by  bay-whaling  in  high  southern  lati- 
tudes. But  no  bay  has  yet  been  discovered  north  of  the  equator  in  the  Pacific 
where  the  North- West  Right  Whales  go  to  calve;  and,  as  before  mentioned, 
nothing  is  definitely  known  of  their  winter  resort.  The  last  seen  of  them  in 
high  latitudes  by  whalemen  is  on  their  return  from  the  Arctic  Ocean,  when 
they  are  found  about  St.  Paul's  Island,  Behring's  Sea,  in  the  month  of  October, 
and  those  found  then  are  usually  very  large.  In  the  Okhotsk  Sea  the  Right 
Whale  is  found  toward  the  northern  limits,  in  the  early  part  of  the  season.; 
later  the  ships  cruise  in  the  southern  part,  about  the  Kurile  Islands. 

For  much  of  the  information  about  the  habits  of  the  Right  Whale,  and  for 
some  of  the  measurements  which  have  guided  us  in  making  our  drawing,  we 
arc  indebted  to  Capt.  Poole,  commanding  the  Bark  N.  S.  Perkins,  of  San 
Francisco,  and  Capt.  Baker,  of  Brig  L.  P.  Foster,  which  sails  from  the  same 
port,  and  Capt.  J.  Si.  Green,  long  known  as  an  experienced  whaling  master. 

The  average  length  of  this  species  may  be  calculated  a^sixty  feet,  the  two 
sexes  varying  but  little  in  size  ;  average  yield  of  oil  130  barrels,  average  thick- 
ness of  blubber  ten  inches,  which  appears  quite  white  ;  yield  of  bone  about 
1400  lbs.  to  a  hundred  barrels  of  oil. 

The  Right  Whale  is  found  singly,  or  in  pairs ;  at  times  scattered  about  as  far 
as  the  eye  can  reach  from  the  mast  head.  The  last  of  the  season  they  are 
sometimes  seen  in  large  numbers,  crowded  together.  These  herds  are  called 
*^  gams,'*  and  they  are  regarded  by  experienced  whalemen  as  an  indication  that 
the  whales  will  soon  leave  the  ground. 

The  general  habit  of  this  animal  is  to  spout  seven  to  nine  times  to  a  "  ris- 
ing," then  turning  flukes  (elevating  them  six  or  eight  feet  out  of  the  water)  it 
goes  down,  and  remains  twelve  to  fifteen  minutes.  It  is  remarked,  however, 
since  they  have  been  so  generally  pursued  by  whalemen,  that  their  action  in 
this  respect  has  somewhat  changed.  When  "gallied"  by  the  close  approach 
of  a  boat  they  have  a  trick  of  hollowing  the  back,  which  brings  the  blubber 
slack,  preventing  the  harpoon  from  penetrating.  Many  whales  have  been 
*' missed"  by  the  boatsteerer's  darting  at  this  portion  of  the  body.  Having 
been  chased  every  successive  season  for  years,  these  animals  have  become 
very  wild,  and  difficult  to  get  near,  especially  in  calm  weather.  The  manner 
of  propelling  the  boat  at  such  times  is  by  paddling,  and  when  there  is  a  breeze, 
by  sailing,  if  practicable,  using  the  oars  only  when  it  is  not  possible  to  use 
sails  or  paddles.     Among  Right  Whalemen  there  is  a  difference  of  opinion 
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about  "going  an  to  a  whale,''*  whether  it  ia  best  to  get  ont  of  or  into  ita 
wake  to  aioid  gallying  it ;  and  as  regardi  safety,  some  prefer  to  have  a  good 
breeie,  tliBD,  setting  all  praclicuble  Bail,  roo  over  the  animnl  to  leeward,  at  the 
same  time  that  the  harpoon  is  thrown.  Tbe  whale,  after  being  Btrock,  often 
runs  to  windward,  thrashing  ita  flukea  io  ererj  direction,  and  after  going  a 
short  distance  frequenlly  stops,  or  "  brings  to,"  "  sweeping,"  as  it  ia  said,  from 
"  eye  to  eye,"  and  at  the  snme  time  making  a  terrific  noise  tbrongh  its  spoat 
holes,  ealled  bellowing ;  this  sonnd  is  compared  to  that  of  a  niammotb  bnll, 
and  adds  much  to  ihu  excitement  in  its  chase  and  capture  ;  otbera  will  not 
Btop  until  they  are  hamBlrnng,  as  it  were,  hy  "  spading."  The  spading  process 
is  performed  by  hauling  the  boat  near  enough  to  cut  the  cords  that  connect 
the  body  and  flukes,  either  on  top  or  underneath,  as  the  attitude  of  the  Rsh 
may  be  ;  a  large  vein  runs  along  tbe  under  side  of  tbe  "small,"  terminating 
at  tbe  Junction  of  the  caudal  tin,  which,  if  cut,  will  give  tlie  animal  its  death 
wound.  The  instrument  used  for  cutting  is  called  a  boat  spade,  which  may 
be  compared  to  a  very  wide  chisel,  with  n  handle  sii  Or  eight  feet  long  ;  some- 
times  the  cords  are  so  elTectually  severed  that  the  flukes  become  entirely  use- 
less, and  still  the  animal  slackens  its  speed  hardly  perceptibly,  showing  evi- 
dently that  its  pectorals  are  its  principal  propellers.  Another  mode  of  stopping 
them  la  by  throning  a  number  of  harpoons  (detached  from  the  line)  into  its 
amall,  a  kind  of  torture  that  would  seem,  if  the  bleeding  victim  could  speak, 
it  would  entreat  ila  (ormentcrs  to  put  an  end  to  its  misery.  But  when  once 
"  brought  to  "  it  will  remain  nearly  stationary  for  a  few  minutes  or  roll  from 
side  to  side,  giving  tha  officer  of  the  boat  a  good  opportunity  to  shoot  a  bomb- 
Innce,  or  use  the  hand  lance  with  good  eBect,  which  soon  dispalches  it.  But 
aomelimes  one  of  theae  huge  animals,  in  spite  of  bomb  guns,  harpoons,  and 
all  the  whaling  craft  combined,  wilt,  after  being  fastened  to,  make  the  best  of 
ils  way  to  windward  with  the  boat,  taking  it  so  far  from  the  ship  aa  to  oblige 
the  men  to  cut  the  line  and  give  np  tbe  chase.  Of  late  Greener's  gnn  has 
been  used  (o  some  extent  in  ita  rapture.  But  before  harpoon  or  bomb  guns 
cnme  into  general  use,  the  whaleman  of  the  North-Wesl  roast  made  such  havoc 
among  these  marine  animals  (which  were  regarded  the  moat  gigantic  and 
viciooB  of  Ibeir  kind,)  as  to  have  nearly  annihilated  them  or  have  driven  them 
to  some  unknown  feeding  ground. 

III.     THE  CALIFORNIA  GREY  WHALE. 
■        Rhichianectes  oi-AUCtTS  Cope. 
Ayap/itUt  gtauetu  Cope,  Pr.  A.  N.  Sci.  Phil.  1866,  325. 
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bone,  or  '*  baleen/'  of  which  the  longest  is  fourteen  to  sixteen  inches,  is  of  a 
light  brown  color,  the  grain  very  coarse  ;  the  hair  or  fringe  on  the  bone,  like- 
wise, is  much  coarser  and  not  so  even  as  that  of  the  Right  Whale  or  Hump- 
back. 

The  male  may  average  thirty-five  feet  in  length,  but  varies  more  in  size  than 
the  female,  and  the  average  quantity  of  oil  it  produces  may  be  reckoned  at 
twenty-five  barrels. 

The  California  Grey  is  only  found  in  north  latitude,  and  its  migrations  have 
never  been  known  to  extend  lower  than  20°  north.  It  fequents  the  coast  of 
California  from  November  to  May.  During  these  months  the  "  cows  "  enter 
the  lagoons  on  the  lower  coast  to  calve,  having  one  young  at  a  birth  ]*  while 
the  males  remain  outside,  along  the  sea  shore.  Occasionally  a  male  is  seen  in 
the  lagoons  with  the  cows  the  last  of  the  season,  and  soon  after  both  male  and 
female,  with  their  young,  will  be  seen  working  their  way  northward,  following 
the  shore  so  near  that  they  often  pass  through  the  kelp  near  the  beach.  It  is 
seldom  they  are  seen  far  from  land. 

Their  habits  are  strikingly  dififerent  from  those  of  other  species  of  Balena,  in 
resorting  to  shoal  bays  and  lagoons  to  bring  forth  their  young.  In  summer 
they  congregate  in  the  Arctic  Ocean  and  Okhotsk  Sea.  It  has  been  said  that 
this  species  of  whale  is  found  on  the  coast  of  China,  but  this  report  needs  con- 
firmation. In  October  and  November  they  appear  off  the  coast  of  Oregon  and 
Upper  California,  on  their  way  back  to  their  tropical  haunts,  making  a  quick, 
low  spout  at  long  intervals,  showing  themselves  but  little  till  they  reach  the 
smooth  lagoons  of  the  lower  coast,  where,  if  not  disturbed,  they  congregate  in 
large  numbers,  passing  into  and  out  of  the  estuary,  or  slowly  raising  their 
massive  forms  midway  out  of  their  element  and  falling  over  on  their  sides, 
dashing  the  water  into  foam  and  spray  about  them.  At  times  in  calm  weather 
tbey  are  seen  lying  on  the  water  quite  motionless,  keeping  one  position  for  an 
hour  or  more. 

The  first  time  we  were  in  Scammon's  Lagoons  the  boats  were  lowered  several 
times  for  them,  we  thinking  that  the  whales  when  in  that  position  were  dead 
or  sleeping,  but  before  the  boat  approached  within  darting  or  even  shooting 
distance  they  were  on  the  move  again. 

About  the  bar  and  shoals  at  the  mouth  of  one  of  the  lagoons,  in  1860, 
we  saw  large  numbers  of  California  Grays;  it  was  at  the  low  stage  of  the 
tide;  and  the  shoal  places  were  plainly  marked  by  the  constantly  foaming 
breakers.  To  our  surprise,  we  saw  numbers  of  these  "  Grays  "  going  through 
the  surf  where  there  could  barely  have  been  depth  to  float  them.  We  could 
see  in  many  places,  by  the  white  sand  coming  to  the  surface,  that  they  must  be 
near  to  or  touching  the  bottom.  One  in  particular  lay  for  a  half  hour  in  the 
breakers  playing,  as  we  have  often  seen  seals  in  a  heavy  surf,  turning  from 
side  to  side  with  half  extended  fins,  and  moved  apparently  by  the  heavy  ground 
swell  which  was  breaking,  at  times  making  a  playful  spring  with  its  bending 
flukes,  throwing  its  body  clear  of  the  water,  coming  down  with  a  heavy  splash, 
then  making  two  or  three  spouts,  then  settling  under  water,  and  perhaps  the 
next  moment  his  head  would  appear,  and  with  the  heavy  swell  the  animal 
would  roll  over  in  a  listless  manner,  to  all  appearance  enjoying  the  sport  in- 
tensely. We  passed  close  to  this  playful  fellow,  and  had  only  thirteen  feet  of 
water. 

Hunt,  Chase,  and  Capture— Dangers  of  Lagoon  Whalioff. 

As  the  season  approached  for  the  whales  to  bring  forth  their  young,  which 

*  Two  or  three  calves  have  been  seen  with  one  whale,  but  these  instances  have  only  oc- 
curred in  lagoons  whore  there  had  been  great  slaughter  among  the  cows,  leaving  their 
offspring  motherless,  which  straggle  about,  sometimes  following  other  whales,  or  congre- 
gating by  themselves,  a  half  a  dozen  together  at  tiroes.  We  know  of  one  instance  when  a 
whale  was  killed  close  to  the  ship  which  had  a  calf  perhaps  a  month  old.  When  the  mo- 
ther was  taken  to  the  ship  to  be  cut  in,  the  young  one  followed,  and  remained  playing 
about  for  two  weeks,  but  whether  it  lived  to  come  to  maturity  is  a  matter  of  coi^Jecture. 
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ia  from  December  to  March,  the/  formerly  coUecled  at  tbe  most  remote  ei- 
iremiiies  of  the  lagoons,  huddled  together  so  thickly  that  it  waa  difficiilt  for  a 
boat  to  cross  the  irateis  without  coming  in  contact  with  tbem  accidentally. 
Frequent  instances  have  been  knonn  of  their  gelting  aground,  and  lying  for 
three  or  four  hours  with  but  two  or  three  feet  of  water  around  Ihem,  without 
apparent  incouTenieiice  or  injury  from  lying  heavily  on  the  sandy  bottom  lit! 
the  rising  tide  Soated  them  again. 

Id  Febniary,  18^6,  we  found  two  aground  in  Magdalena  Bay.  Each  had  « 
calf  playing  about;  there  being  sufficient  deplb  for  the  young  ones,  while  the 
mothers  lay  hard  ou  the  bottom. 

When  attacked  the  smaller  of  the  two  old  ones  laid  molionleea,  and  the  boat 
approached  near  enough  to  "set"  the  hand  lance  into  her  "  life,"  dispatching 
her  at  a  single  dart.  The  other,  howeTer,  when  approached  would  raise  head 
and  flukes  above  the  water,  supporting  herself  on  a  small  portion  of  the  belly, 
turning  easily,  and  heading  towards  the  boat,  which  made  it  very  dlFQcuh  to 
capture  her.  It  appears  to  lie  their  nature  to  get  into  as  shallow  water  as  will 
float  them  when  their  calves  are  young.  For  this  reason,  the  whaling  vessels 
anchor  a  considerable  distance,  sometimes  two  or  three  miles,  from  where  Iho 
crews  go  to  hunt  them,  aeveral  vessels  are  often  in  the  same  lagoons.  The 
first  streak  of  dawn  is  the  signal  for  lowering  the  boats,  all  pulling  for  the  head 
waters,  where  the  whales  with  their  calves  are  found.  As  soon  as  one  is  seen, 
the  oRicer  who  Grsl  discovers  it  sets  a  waif  in  his  boat,  heads  far  the  whale,  and 
gives  chase.  Boats  belonging  lo  other  vessels  do  cot  interfere,  but  go  on  in 
search  of  more  whales.  When  the  boats  are  in  chase,  great  care  is  taken  to 
keep  behind  and  a  short  distance  from  the  whale,  till  driven  near  the  bead  of 
the  lagoon  or  into  shallow  water;  then  the  men  in  the  boats  nearest  spring  to 
their  oars  in  the  eiciling  pursuit.  At  such  times  the  animal  swims  so  close  to 
the  bottom  as  to  impede  its  progress,  thereby  giving  the  boat  a  decided  advan- 
tage; but  occasionally  the  whale  will  suddenly  change  its  course,  or  dodge, 
especially  if  she  has  a  calf  that  is  old  enough  to  swim  fast.  Under  such  cir- 
cumstances the  chase  will  frequenlly  last  for  boars,  the  boats  cutting  through 
the  water  nt  their  utmost  speed.  At  other  times,  when  the  calf  is  jouug  and 
weak,  the  morement  of  the  mother  is  very  slow,  keeping  close  to  her  young 
and  giving  it  all  the  protection  and  assistance  which  her  natnre  affords.  It  is 
an  unusual  occurrence  for  the  mother  to  forsake  her  offspring  when  molested. 
When  witbin  "  darting  disUnce"  (aiiteeu  or  eighteen  feet),  the  boat  steerer 
darts  the  "irons,"  and  when  the  whale  is  struck  it  dashes  about,  lashing  ihe 
water  Into  foam,  frequenlly  even  staring  the  boats.  As  soon  as  the  boat  ia 
"  fast "  the  officer  goes  into  the  bead,*  and  watches  a  favorable  opportunity  10 
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f^enerallj  known,  and  the  bomb  gan*  coming  into  general  use,  has  changed 
the  mode  of  capture  along  the  coast. 

Parties  of  whalemen  have  for  several  years  established  themselves  along 
the  shore  at  the  roost  favorable  points  where  the  thickest  beds  of  kelp  are 
foQod,  and  there  lay  in  wait  watching  for  a  good  chance  to  shoot  the  animals 
as  they  migrate  to  their  southern  breeding  grounds  and  return  again  to  the 
north.  This  by  whalemen  is  called  "kelp-whaling."  The  first  year  or  two 
that  this  kind  of  whaling  was  pursued,  many  of  them  passed  through  or  along 
the  edge  of  the  kelp,  giving  the  gunners  an  opportunity  to  choose  their  own 
distance  for  a  shot.  This  manner  of  capture,  however,  soon  developed  the 
sagacity  of  these  periodical  visitors.  At  first  the  ordinary  whale  boat  was 
used,  but  the  keen-eyed  devil-fish  soon  found  what  would  be  the  consequence 
of  getting  too  near  the  long  dark-looking  object,  as  it  lay  nearly  motionless 
in  the  kelp,  only  rising  and  falling  with  the  rolling  swell. 

A  very  small  boat,  with  one  man  to  shoot  and  another  to  scull,  was  then 
used  instead  of  the  whale  boat  and  crew  ;  this  proved  successful  for  a  time, 
but  as  season  after  season  passed  the  whales  worked  more  off  shore,  and  at 
the  present  time  the  boats  anchor  a  little  outside  the  kelp  as  a  general  rule. 
The  whale  being  seen  approaching  at  a  distance  far  enough  for  the  experi- 
enced gunner  to  judge  pretty  nearly  where  the  animal  will  "break  water,'' 
near  to  this  place  the  boat  is  sculled  to  await  the  "  rising."  If  the  whale 
"  shows  a  good  chance,"  it  is  frequently  killed  instantly  and  sinks  to  the  bot- 
tom, or  receives  its  death-wound  by  the  bursting  of  the  bomb-lance.  Conse- 
quently the  stationary  position  or  slow  movement  of  the  animal  enables  the 
whaler  to  get  a  harpoon  into  it  before  sinking.  To  the  harpoon  a  line  is  at- 
tached, with  a  buoy  at  the  end,  which  indicates  the  place  where  it  lies  on  the 
bottom.  Usually  in  the  course  of  twenty-four  hours,  and  often  in  much  less 
time,  the  whale  rises  to  the  surface,  and  is  then  towed  to  the  shore,  the  blub- 
ber taken  off,  and  tried  out  in  pots  set  for  that  purpose  on  the  beach. 

Another  mode  of  capture  along  the  coast  is  by  the  ships  cruising  a  little 
way  offshore,  sending  the  boats  inshore,  towards  the  line  of  kelp,  and  as  the 
whales  pass  to  the  southward,  the  boats  being  provided  with  extra  large  sails 
and  the  whalemen  taking  advantage  of  the  strong  northerly  winds  which 
prevail,  run  their  boats  before  the  wind,  sailing  near  enough  to  dart  the  or- 
dinary hand  harpoon  into  the  animal,  getting  fast  this  way.  The  whale  is 
killed  in  deep  water,  and  if  inclined  to  sink,  it  can  usually  be  held  up  by  two 
boats,  till  the  ship  comes  to  them,  when  a  large  "fiuke-rope"  is  made  fast  or 
the  "fin-chain"  is  fastened  on  its  fins,  the  "cutting  tackle"  hooked,  and  the 
whale  "cut  in"  immediately.  This  manner  of  taking  the  whale  is  called 
"  sailing  them  down." 

Still  another  way  of  catching  them  is  with  Gruner's  Harpoon  Gun,  which 
is  similar  to  a  small  swivel  gun.  It  is  of  one  and  a  half  inch  bore,  and  three 
feet  long  in  the  barrel,  and  when  stocked  and  complete  weighs  seventy-five 
pounds.  The  harpoon,  four  feet  and  a  half  long,  is  projected  with  consider- 
able accuracy  to  any  distance  under  eighty-four  yards.  It  is  mounted  on  the 
bow  of  the  boat,  and  was  formerly  fired  by  the  boat  steerer  who  pulls  the 
barpooner's  oar.  This  was  the  old  Scotch  plan,  the  gun  being  first  used  by 
the  Scotch  whalers ;  but  at  the  present  time  it  has  been  more  successfully 
managed  by  the  officer  in  charge  of  the  boat,  who  takes  the  boat  steerer's 
place  for  the  time.  A  variety  of  manoeuvres  are  practised  with  the  boat  when 
using  the  harpoon  gun  ;  at  times  lying  at  anchor  as  in  deep  whaling,  at  other 

•  The  bomh  gun  is  made  of  iron,  stock  and  all.  It  is  three  feet  long,  the  barrel  of  which 
is  twenty-three  inches  in  length ;  diameter  of  bore,  one  and  one-eighth  of  an  inch ; 
weight,  twenty-four  pounds.  It  shoots  a  bomb  lance  twenty-one  and  a  half  inches  long, 
and  of  a  size  to  tit  the  bore.  It  is  pointed  at  the  end,  with  sharpened  edges,  in  order  to 
cut  its  way  through  the  fibrous  fat  and  flesh,  and  is  guided  by  three  elastic  feathers, 
which  are  attached  along  the  fuse  tube,  folding  around  it  when  in  the  barrel.  The  gun  is 
fired  from  the  shoulder,  in  tiie  same  way  as  a  musket. 
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times  drittrng  about  for  a  chancr  shot,  or  pftddling  quietl;  if  in  culm  veftther, 
ftnd  when  a  breete  comes  Bailing  after  tbe  animal.  When  tbe  whale  i*  judged 
to  be  ten  (alhoms  ofF,  tbe  guaoer  sigtits  ei^tliteeD  inches  below  iti  back  ;  if 
fifteen  fathoioB,  eight  or  ten  inches  below  ;  if  eighteen  or  twenty  fathomB  dis- 
tant Ihegan  is  pointed  at  the  lop  of  the  back.  Twenty  fathomB  U  conaidored 
a  long  range,  ag  there  il  conalantly  more  or  leas  motion  to  tbe  boat. 

Gruner's  gnn,  as  a  general  Ibing,  has  not  been  brought  into  BucceBsfol  nt« 
among  Aniericin  whalemen,  eicept  for  this  peculiar  species  of  whale,  along 
this  coast,  where  much  of  the  time  the  water  is  quite  Buiootb — dnring  the 
wiuter  months.  It  has  been  used  of  lite  with  great  success,  the  harpoon  be- 
ing so  effective  k  weapon  as  often  to  gire  the  whale  a  death-wound,  and  in 
Borne  instances  hilling  instantly. 

Still  another  strategic  plan  has  been  practised  with  sncceasful  resniti, 
called  •'  whaling  along  the  breakers."  Mention  has  been  made  of  one  pro- 
minent habit  of  these  periodical  visitors  to  the  coast,  eviiienllj  Uking  great 
delight  in  playing  their  uaconth  gambols  throui;h  or  along  the  breakers  that 
front  the  mouths  of  the  lagoons.  This  the  watchful  eye  of  the  whaler  was 
quick  to  see  could  be  turned  to  his  advantage  and  to  Che  destruction  of  tfaii 
interesting  marine  animal,  when  eihibiting  its  natural  habiii.  They  will 
pass  through  the  surf  where  there  is  scarcely  water  to  Soat  them,  and  fK- 
quently  are  seen  along  the  edge  of  the  breakers,  and  in  making  tbeir  passage 
north  and  soutt)  tbey  follow  along  Ihe  outlying  shoals  as  they  once  did  along 
the  kelp. 

After  years  of  pursuit  by  waylaying  them  around  the  beds  of  Kelp,  tbe  wary 
animals  learned  to  shun  those  points  of  death,  and  seemingly  made  a  wide 
deviation  in  tbeir  course  to  enjoj  tbe  sport  among  the  rollers  of  tbe  lagoona' 
mouths,  as  they  passed  them  either  way.  Hut  the  civilized  whaler,  their 
greatest  enemy,  ever  ready  to  destroy  for  gain,  anchors  bis  boats  as  near  the 
roaring  surf  as  safety  will  permit,  and  the  unwary  "fisb''  Ibat  comes  in  reach 
of  the  deadly  harpoon,  or  bomh,  is  very  sure  to  pay  the  penally  with  its  life. 
If  the  whale  comes  within  darting  distance,  he  is  harpooned,  and  as  they  al- 
most invariably  run  "  off  shore  "  they  are  soon  in  clear  deep  water,  where 
the  pursuer  makes  his  capture  with  comparative  ease  ;  or,  if  passing  within 
range  of  the  bomb  gun,  one  of  the  eiploeivc  miaailea  is  planted  into  its  side. 
This  usnally  so  paratyies  tbe  animal  that  the  Grst  boat's  crew,  who  have  been 
reetiug  at  anchor,  taking  to  Ibelr  oars,  soon  overtakes  the  wounded  animal, 
which  is  fastened  to  nod  deBpalched  in  a  sommary  manner. 

Tbe  casnaltie*  occurring  in  connection  with  the  coast  and  kelp  whaling  are 
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wbale  is  struck,  it  often  stops  suddenly,  and  the  speed  of  the  boat,  together 
with  the  inflaence  of  the  running  water,  prevents  it  from  being  kept  clear 
notwithstanding  the  utmost  caution  and  exertion  to  avoid  accident,  the  boat 
shooting  against  or  over  the  animal,  when  it  is  dashing  the  water  in  every 
direction.    The  whales  that  are  given  chase  to  have  a  calf  with  them,  and 
the  mother,  in  her  endeavors  to  avoid  the  pursuit  of  herself  and  offspring, 
will  sometimes  lose  sight  of  her  calf  in  the  thick  water.    Instantly  she  stops' 
**  sweeping'*  around  in  search  of  the  lost  one,  and  at  such  times  if  the  boat 
comes  in  contact  with  her,. it  is  almost  certain  to   be  stove.     Another  great 
danger  is  in  killing  the  calf.     At  times,  when  the  harpoon  is  thrown  or  the 
lance  darted  at  the  mother,  the  calf,  in  its  innocent  gambols  about  the  parent 
animal,  will  get  in  the  way  of  the  weapon,  and  receive  the  wound,  killing  it 
instead  of  the  intended  victim.     In  such  cases  the  whale  in  her  frenzy  will 
chase  the  boats,  and  overtaking  them  will   overturn  them  with  her  head  or 
dash  them  in  pieces  with  a  stroke  of  her  flukes.     Sometimes  the  calf  in  fas- 
tened to  instead  of  the  cow.     In  such  instances  the  mother  may  have  been  an 
old  frequenter  of  the  '^  ground,"  and  before  chased  perhaps  suffered  from  at- 
tack, consequently  is  more  difficult  to  capture,  staving  the  boats  and  escaping 
after  repeatedly  receiving  wounds.     One  instance  occurred  in  Magdalena  La- 
goon, in  1857,  where,  after  several  boats  were  stove,  they  being  near  the 
beach,  the  men  in  those  remaining  afloat  managed  to  pick  up  their  swimming 
comrades  and  in  the  meantime  to  run  the  line  to  the  shore,  hauling  the  calf 
into  as  shallow  water  as   would   float  the   '^dam,"  she  keeping   near  her 
troubled  young  one,  giving  the  gunner  a  good  chance  for  a  shot  with  his 
bomb-gun  from   the  beach.     A  similar  instance  occurred  in  Scammon's  La- 
goon in  1859. 

The  testimony  of  many  officers  of  whaling  vessels  furnishes  abundant  proof 
that  this  species  of  whale  is  possessed  of  unusual  sagacity,  and  their  inordi- 
nate affection  for  their  offspring  is  beyond  question.  Numerous  contests 
with  them  prove  that  after  the  loss  of  their  young  the  enraged  animal  has 
given  chase  to  the  boats,  which  only  found  security  by  pulling  into  shoal 
water  or  to  shore.  The  many  mishaps  that  have  been  experienced  among  a 
class  of  men  that  are  fond  of  listening  to  tales  of  adventure  or  relating  their 
own  exploits  have  been  the  sources  from  which  many  a  marvellous  though 
truthful  tale  has  sprung. 

Indian  Whalemen  of  the  North-Weat  Coai«t.— Indian  Whaling  Canoe — ^.Indian  Whaling 
Craft— Indian  Whalint—Di»p«Mtion  of  the  Whale  after  (-aptured.— Description  of  the 

Bskemo  Whaleboat.—-£8kemo  Whaling  Implements. — Division  of  the  Captured  Whale. 

Closing  Remarks. 

After  evading  the  civilized  whaler  and  his  instruments  of  destruction,  or 
suffering  from  wounds  received  while  in  their  southern  haunts,  these 
migratory  animals  of  both  sexes  begin  their  northern  journey. 

The  mother  with  her  young,  grown  to  half  the  size  of  maturity,  but  want- 
ing in  strength,  make  the  best  of  their  way  along  the  shores,  avoiding  the 
rough  sea  by  passing  between  or  near  the  rocky  islets  which  stud  the  points 
«nd  capes.  But  scarcely  have  they  quitted  their  southern  homes  before  they 
are  surprised  by  the  Indians  about  the  Strait  of  Juan  De  Fuca,  Vancouver's 
and  Queen  Charlotte's  Island.  Like  enemies  in  ambush,  they  glide  in  canoes 
from  island,  bluff,  or  bay,  rushing  upon  them  with  whoop  and  yell,  launch- 
ing their  instruments  of  torture  into  them,  like  hounds  worrying  the  last 
life-blood  from  their  vitals,  and  then  trains  of  canoes  tow  the  captured  ones  to 
shore  in  triumph.  The  whalemen  among  the  Indians  of  the  north-west  coast 
are  those  fond  of  the  height  of  adventure,  and  likewise  of  becoming  worthy 
of  the  greatest  consideration  among  their  fellows.  The  one  among  them 
that  could  boast  of  killing  a  whale  formerly  had  the  most  exalted  mark  of 
honor  conferred  upon  him  by  a  cut  across  his  nose.* 


*  This  custom  is  no  longer  practiced. 
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The  whkliog  canoe  is  from  thirty  to  tbirtj-five  feet  loog ;  elgbt  men  In- 
Tiiriably  m&ke  the  crew,  each  wielding  a  paddle  five  and  a  half  feet  lopg. 
The  whaling  craft  cooslBts  ofharpoona,  lancet,  lioes,  And  tealskiD  baoji,  all 
of  tbeir  own  worlctaangbip. 

The  baipoon  is  much  the  shape  of  the  head  of  the  common  lance  naed  bj 
oar  ffbalers,  adding  two  pieces  of  pointed  bone  projecting  fTom  one  of  tha 
edged  sides  of  tbe  wenpon.  Its  length  is  six  and  a  bulf  inches  and  its  width 
two  and  a  bnlf  inches.  U  is  compoeed  of  sheet  iron,  bone,  Che  fibers  of  cedar 
roots,  or  of  tbe  wild  nettle,  and  gum.  Tbe  iron  forms  tbe  principal  and  cut- 
ting purt,  and  is  perforated  from  midwaj  to  the  end  thai  joins  tbe  line. 
"  Formerly  (ha  mnscle-Bhell  was  used  to  make  this  blade,"  Tbe  horns  of 
bone  which  extend  from  one  edged  side  as  before  mentioned,  are  placed  one 
on  each  Hat  side  of  tbe  iron  ;  the  rope  unlaid  and  marled  on  with  tbe  pieeea 
of  bone,  through  the  boles  in  the  sheet  iron  blade,  and  the  whole  corered  with 
a  coating  of  gum.  The  rope,  bones,  and  sellings,  farm  a  cavity,  into  which 
the  pointed  end  of  the  harpoon  pole  or  staff  is  inserted.  This  pole— made  of 
yew — is  eighteen  feet  long  and  weighs  about  nineteen  ponods.  It  eerrea  the 
double  purpose  of  barpoou-itaffand  lance-pole. 

The  lance  is  of  the  same  shape  as  tbe  harpoon,  without  the  barbs  or  horns, 
and  adding  the  socket  for  the  lance-pole.  The  blade  is  made  of  a  muscle* 
shell,  and  tbe  socket  is  formed  of  cedar  bark  "  woulded  "  or  "  serred  "  with 
Gbrons  roots,  the  whole  gummed  in  like  manner  as  tbe  harpoon.  Its  length 
Is  seven  inches,  and  it  is  two  and  a  half  inches  wide. 

The  line  ii  made  of  cedar  withes,  twisted  into  a  tbree-strand  rope  Bre- 
eightbs  of  an  inch  in  diameter,  and  looking  very  much  like  coir  rope ;  tbe 
usual  length  of  tbe  line  is  fifty  to  sixty  feet  for  the  first  harpoon,  but  the 
buoys  n'tucbed  to  tbe  harpoons  subsequently  tbrowo  have  only  about  flvs 

Tbe  buoys  are  prepared  seal  skins  with  flipper  boles  and  mouth  secared  air 
tight ;  one  flipper  bole  is  fitted  with  a  nuzile,  for  the  purpose  of  blowing  it 
up  when  required  for  use.  These  buoys  are  fancifully  painted,  scoording  (o 
tbe  taste  of  tbe  owner  of  tbe  canoe  to  which  they  may  belong,  caie  being 
taken  tbnt  each  canoe's  buoys  are  differently  marked. 

Their  wbaling  grounds  are  limited,  as  the  Indian  whalers  rarely  venture 
seaward  far  out  of  sight  of  the  smoke  from  their  habitations  by  day,  or  be- 
yond view  of  their  bonfires  at  uighl. 

Tbe  number  of  canoes  engaged  in  the  chase  is  from  two  to  five,  each  one 
of  the  crew  being  from  amoog  tbe  chosen  men  of  the  tribe,  who  can  with 
silent  stroke  paddle  the  sharp,  symmetrical  cauim*  close  to  tbe  rippling 
water  iilonu  tb'-  fi.li^a  .if  lb.-  unii.ml.    Tin.  "buwiniin  tlii'ti,  Willi  3(iro  iiim, 
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— the  rade  weapon  being  cautioasly  handled  to  prevent  accident  to  the  craft 
bj  contact  with  the  dashing  flukes  and  fins  of  the  whale.  This  careful 
manoeuvring  subjects  the  bleeding  animal  to  a  system  of  torture  character- 
istic of  the  savage  horde  about  it,  and  eventually,  bleeding  its  last  blood  from 
a  lacerated  heart,  it  writhes  in  convulsions  and  expires.  Immediately  after 
the  whale  is  dead,  the  whole  fleet  of  canoes  assist  in  towing  it  to  the  shore. 
As  soon  as  the  prize  is  brought  to  the  beach  a  division  is  made,  and  all  the 
inhabitants  of  the  village  gorge  themselves  upon  its  fat  and  flesh  till  their 
greedy  appetites  are  satisfied.  After  the  feast,  what  oil  can  be  extracted 
from  the  remaining  blubber  is  put  in  skina  or  bladders,  and  becomes  an 
article  of  traffic  with  neighboring  tribes,  or  the  white  traders  that  frequently 
visit  them. 

This  whale  of  pauage,  when  arrived  among  the  scattered  floes  of  the  Arctic 
Ocean,  is  rarely  pursued  by  the  whaleship's  boats,  consequently  thev  rest  in 
some  degree  of  security;  but  even  there,  when  a  favorable  opportunity  o  fibers, 
the  watchful  Eskcmos  steal  upon  them  and  with  their  rude  weapons  and 
torturing  process,  the  whale  pursued,  at  last  yields  to  the  combined  enemies 
about  it,  and  supplies  food  and  substance  for  its  captors. 

The  Eskemo  whaling-  boat,  although  to  all  appearances  simple  in  its  con- 
struction, will  be  found,  after  careful  investigation,  to  be  admirably  adapted 
to  the  purpose,  as  well  as  for  all  other  uses  necessity  demands.  It  is  not 
only  used  to  accomplish  this  the  most  important  undertaking  within  their 
frozen  imaginations,  but  in  it  they  pursue  the  walrus,  shoot  game,  and  make 
their  long  summer  voyage  about  the  coast,  up  the  deep  bays  and  long  rivers, 
for  the  purpose  of  traffic  with  coast  and  interior  tribes. 

When  they  prepare  for  whaling,  the  boat  is  cleared  of  all  passengers  and 
their  effects,  nothing  being  allowed  in  it  but  the  whaling  implements  and 
boat  gear.  Eight  picked  men  make  the  crew.*  Their  boats  are  twenty-five 
to  thirty  feet  in  length,  flat  on  the  bottom,  with  flaring  sides  and  tapering 
ends;  there  are  four  thwarts  which  are  placed  about  midway  between  the 
bottom  and  the  gunwales.  The  frame  is  of  wood,  and  consists  of  fourteen 
or  sixteen  ribs,  a  center-piece  along  the  bottom,  stern  and  bow  timbers  and 
strips  run  along  each  side  to  receive  the  tbwarts  and  give  shape  to  the  craft. 
The  frame  is  lashed  or  served  together,  with  the  fibres  of  whalebone  and  thongs 
of  walrus'  hide,  the  latter  article  being  the  covering  or  planking  to  the  boat. 

The  whaling  implements  are  one  or  more  harpoons  of  their  own  make, 
four  seal-skin  buoys,  a  line  made  of  walrus  hide,  one  end  of  which  is  fastened 
to  the  harpoon,  the  other  to  one  of  the  buoys,  a  boat  mast  that  serves  the 
triple  purpose  of  spreading  the  sail,  and  furnishing  the  staff  for  harpoon  and 
lance,  a  large  knife  or  two,  and  eight  paddles. 

The  harpoou  is  made  out  of  the  walrus  tusk,  with  a  piece  of  stone  or  iron 
fitted  in  the  end  for  a  point;  it  is  nine  inches  long,  three-fourths  of  an  inch 
in  average  thickness ;  width  one  inch  and  three-eighths,  tapering  a  little 
towards  the  pointed  end.  The  socket  end  is  of  a  diagonal  shape,  the  better 
to  catch  the  flesh ;  in  the  middle  or  nearer  the  socket  end,  a  hole  is  made  to 
receive  the  strap  of  walrus  hide  to  which  the  line  is  fastened.  The  point  end 
has  a  triangular-shaped  piece  of  thin  iron  or  stone  inserted  in  it — as  before 
mentioned — which  completes  the  weapon.  In  the  socket  end  of  this  harpoon 
the  small  end  of  the  boat  mast  is  fitted,  and  serves  as  the  harpoon  staff.  A 
common  butcher  knife,  the  blade  fourteen  or  sixteen  inches  long — which  they 
purchase  from  whale  ships  or  trading  vessels — lashed  to  the  boat  mast  con- 
stitutes the  lance. 

The  boat  being  in  readiness  the  chase^  begins.  As  soon  as  the  whale  is 
seen  and  its  course  ascertained,  all  get  behind  it;  not  a  word  is  spoken,  nor 
will  they  take  ditice  of  a  passing  ship  or  boat,  when  once  excited  in  the  chase. 


•  It  is  saM  by  Capt  Norton,  who  commanded  the  ship  "Citizen,"  wrecked  in  the  Arctic 
Bevernl  years  since,  that  the  women  engage  in  the  chase. 
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All  is  giUat  &nd  motioQiesa  till  tbe  irhalc  spouts,  when  with  inatant  dnsb  itll 
pa4d1e  towRrda  it.  The  momeat  the  aponting  ia  orer,  everj  pkddle  is  raieed 
from  tbe  vnter.  Agnia  the  apout  ia  seen,  or  in  thick  weather  heard  throagh 
tbe  fog— again  thejr  apriag  to  ibeir  paddles.  Ia  this  manner  tbe-animal  [■ 
approached  near  enough  to  dart  the  harpoon,  when  all  shout  at  the  top  of 
their  voices  and  make  all  tbe  ooisn  possible.  This  is  said  to  bare  the  elTect 
of  checking  the  animal's  progreaa,  till  the  harpoon  is  planted  id  its  bod;  with 
line  and  buo/ attached.  The  chaae  is  continued  in  like  manner  until  a  aiim- 
ber  oF  weapons  are  fastened,  causing  tbe  whale  much  effort  to  get  andar 
water  and  still  more  to  remain  down  ;  conaequcntlj  it  bodd  rises  again,  and 
is  attacked  with  reoewed  vigor.  In  a  short  time  it  becomes  so  much  ex- 
battated  that  the  boat  can,  without  much  riab,  go  close  to  it.  It  is  an  ac- 
knowledged rigbl  nith  tbem  for  the  man  that  first  barpoons  tbe  whale  to 
take  comniaud  of  the  whale  partj.  Accordingly,  aa  aoon  as  the  proper  time 
arrirea  bia  "baidnrra"  ia  paddled  close  to  the  whale,  and  with  aurprising 
quickneaa  he  cuts  a  piece  of  blubber  from  its  side  targe  enough  to  admit  a 
knife  and  tbe  boat  mast  to  which  it  is  lashed,  Tbeu  the  cutting  and  pierc- 
ing begins,  and  is  continued  till  the  whale  ia  in  bis  death  struggles.  Ths 
capture  being  made  and  the  whale  towed  to  tbe  abnrc,  itia  divided  as  follows: 
Each  member  of  tbe  party  receives  ten  slabs  of  bone,  and  a  like  proportion 
of  the  blubber  and  entrails;  tbe  owners  of  tbe  caooes  take  the  remainder. 

The  choice  pieces  for  a  dainty  repast  with  tbem  are  the  fiukes,  Hps  and 
Bus.  The  oil  is  a  great  article  of  trade  with  the  interior  tribes  of  reindeer 
men  ;  it  is  sold  in  skins,  containing  about  fifteen  gallons  each,  a  skin  of  oil 
being  tbe  price  of  a  reindeer.  Tbe  entrails  are  made  into  a  kind  of  sauce  bj 
pickling  them  in  a  liquid  extracted  from  a  root  that  imparts  an  acrid  taste. 
The  preparation  is  a  savory  dish  among  them  as  well  as  a  preventative  of  tb« 
■curve;.  Tbe  lean  fieab  of  the  whale  supplies  food  for  their  dogs,  the  whole 
canine  horde  of  tbe  Tillage  assembling  where  the  carcass  lies,  fighting, 
feasting,  growling  and  bowling,  as  only  Eskemo  dogs  can. 

Many  of  the  promiuent  habits  of  the  California  Gray  are  widely  diffcrHnl 
from  those  of  other  species  of  Balana.  It  makes  its  regular  migrations  from 
the  hot  southern  latitudes  to  beyond  tbe  Arctic  circle,  and  in  these  passages 
between  the  antipodes  of  climate  it  follows  tbe  general  trund  of  an  irregular 
coast  so  near  that  it  is  eiposed  to  attack  from  tbe  savage  tribes  inhabiting 
the  sea-shores,  who  pass  much  of  tbeir  lime  In  tbe  canoe,  and  make  tbe  cap- 
ture of  this  piebald  animal  a  feat  of  tbe  highest  distinction.  Aa  it  approache* 
the  genial  waters  of  the  torrid  zone  it  presents  an  opportunity  to  the  ciTilised 
whalemen,  at  sea,  along  the  shore,  and  in  tbe  lagoons,  to  practice  their  dif- 
ferent modes  of  strategy,  that  hasten  its  annibiiiation.     It  manifests  iaordi- 
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The  civilized  whaler  seeks  the  bunted  animal  farther  seaward,  as  from 
year  to  year  it  learns  to  shun  the  fatal  shore.  No  species  of  the  whale  tribe 
is  so  constantly  and  variously  pursued  as  the  one  we  haye  endeavored  to 
describe,  and  the  large  bays  and  lagoons  where  once  these  animals  congre- 
gated, brought  forth  and  nurtured  their  young,  are  now  nearly  deserted. 
Their  mammoth  bones  lie  bleaching  on  the  shores  of  those  placid  waters, 
and  are  strewn  along  the  broken  coasts  from  Eastern  Siberia  to  the  Gulf  of 
California.  Ere  long  the  California  Gray  will  be  known  only  as  one  of  the 
extinct  species  of  Cetacea  recorded  in  history. 

IV.    THE  HUMPBACK. 
Meoaptera  vebsabilis  Cope. 

Description  of  the  Animal— Measurements— Vermin  Infesting  Whales— Barnacles— Time 
of  Bringing  Forth  the  Young— How  Captured— Fa?orite  Feeding  Orounds  on  ttie  Coast 

The  Humpback  is  one  of  the  species  of  Whale  that  roam  through  every 
ocean,  generally  preferring  to  feed  and  play  it^  uncouth  gambols  near  exten- 
sive coasts,  or  about  the  shores  of  islands,  in  all  latitudes  except  the  frozen 
polar  regions. 

It  is  irregular  in  its  movements,  seldom  going  a  straight  course  for  any 
considerable  distance  ;  at  one  time  moving  about  in  large  numbers,  scattered 
over  the  sea  as  far  as  the  eye  can  discern  from  the  masthead,  at  other  times 
singly^  seeming  as  much  at  home  as  if  it  were  surrounded  by  hundreds  of  its 
kind  ;  at  will  performing  the  varied  actions  of  breaching,  rolling,  fining,  lop- 
tailing,  or  scooping  ;  or,  if  a  calm  sunny  day,  perhaps  lying  motionless  on  the 
molten-looking  surface,  as  if  life  were  extinct. 

Its  shape,  compared  with  the  symmetrical  forms  of  the  Finback,  California 
Grey,  or  2SuIphurbottom,  is  decidedly  ugly,  a  short  body  with  immense  belly, 
and  frequently  diminutive  '<  small,"  inordinately  large  pectorals  and  flukes. 
A  protuberance,  of  variable  shape  and  size  in  different  individuals,  placed  on 
the  back  about  one-fourth  the  length  from  the  flukes,  is  called  the  hump. 
All  combined  impress  the  observer  with  the  idea  of  abnormal  proportions. 
The  top  of  its  head  is  dotted  with  irregular  rounded  bunches,  that  project 
above  the  surface  about  a  half  inch,  each  covering  about  two  inches  of 
space. 

The  following  measurements  and  memoranda  were  taken  by  Capt.F.  S. 
Redfield,  of  the  whaling  and  trading  brig  ^'Manuella,"  while  cniising  in  Beh- 
ring  Sea,  September  17th,  1866: 

Ft.  In. 
Extreme  length » 49     7 

Length  of  pectorals 13     7 

Breadth  *'      3     2 

Distance  from  snout  to  pectorals  ..« 12  0 

"  "     corner  of  mouth  to  snout ^ 12  0 

"  "     eye  to  snout , 12  6 

"  '*     spoutholes  to  snout •. 10  0 

Breadth  of  flukes 15  7 

Depth  ''         3  4. 

Distance  from  arms  to  flukes 11  6 

"  "     genital  slit - 17  0 

Length  of  folds  on  belly 16  0 

Whole  breadth  of  folds  on  belly 10  0 

Distance  from  flukes  to  hump 12  3 

Length  of  hump  along  the  back 3  0 

Height  of  hump «     1  0 

Depth  of  !:iiiall  close  to  flukes 2  6 

Thickness  of  small  close  to  flukes. -     1  6 
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Number  of  folrls  on  tbe  bell^  twenty-aU,  averaging  in  width  (i'ooi  foar  to 
eight  inches.  ThiclmeBs  of  blubber  five  to  ten  iucheB.  Color  k  jellowisb 
white.     Yield  of  oil  forty  burrelB.* 

Color  of  bodj  black,  under  aide  of  pectorals  white.  Frequeailj  the  nnder 
side  of  the  flukes  is  white  likewUe,  nnd  sometimes  tbe  greater  portion  of  (be 
belly.  The  Humpback,  as  well  as  all  othrr  whales  except  the  Bewhend  or 
Arctic  whale,  are  infested  with  paraailiu  cruBtaceane,  which  collect  about  tha 
head,  particaUrIf  oear  tbe  sponlboles,  and  if  there  are  anj  scars  or  sores  on 
the  nnimal's  body,  this  reroiin  is  sore  to  Snd  them.f  The}' Tnry  from  as 
small  HI  can  be  discerned  with  the  oaked  ejeio  one  Inch  in  length,  and  are  of 
a  straw  color,  furnUbed  with  Dumerons  tegs,  disposed  in  a  row  on  each  side 
of  the  body,  and  a  mouth  that  at  least  gives  a  sbarp  bite  to  human  flesh. 

Tbe  Humpback  has  also  growing  on  its  body  what  are  termed  barnacles, 
which  appear  (o  collect  moat  on  tbe  fins,  flukes,  and  head.  This  barnacle  ia 
entirely  dilTerent  from  that  found  on  a  vessel's  bottom,  timber,  rocks,  in:., 
being  flat  on  tha  side  that  adheres  to  the  akin,  the  edges  forming  a  circle,  the 
mouth  or  opening  being  in  the  centre  and  protected  by  a  rounded,  bony  or 
flini;  aubstaace,  tbe  exterior  of  which  ia  creased  into  a  rough  surface,  and  Id 
color  nearly  white,  or  mottled  with  black,  Tbe  size  of  the  barnacle  vnriea 
from  half  an  inch  to  two  and  a  half  in  diameter,  and  from  one-fourth  to  three- 
fourths  of  an  inch  in  thickness. 

Tbe  peculiar  undulating  moTement  of  the  Humpback,  its  frequent  round* 
ings,  turning  flukes,  and  irregular  courae,  are  characteristic  habits  tfaat  tbe 
quick  and  practiaed  eye  of  the  whaler  can  distinguish  at  a  long  distance. 
Like  all  other  whales  it  has  two  spoutholes,  and  when  it  respires,  tbe  breath 
and  vapor  ejected  through  these  apertures  forms  tbe  "  apout,"  which  rises  ia 
two  BcpHrate  columns,  joining  in  one  as  it  ascvnde  and  expands.  When  it* 
enormous  lunga  are  brought  into  full  force  the  spaut  rises  twenty  feet  or  more. 
When  Ibe  whale  is  going  to  n>indward  tbe  iufluence  of  tbe  breeze  upon  tb« 
vapor  is  such  that  a  lov  "  bushy  "  spout  is  all  that  can  be  seen.  The  number 
of  "apoutinga  to  a  rising"  is  exceedingly  varied,  sometimes  blowing  anly 
once,  at  another  ail,  eight  or  ten,  and  from  that  up  to  flfteen  or  twenty 

From  observatioaa  made  along  the  coasts  of  the  North  and  South  Pacific  in 
regard  to  their  timea  and  places  of  resort  for  tbe  purpose  of  bringing  forth 
their  young,  we  deduce  the  following : 

In  the  year  1852—3  large  numbers  of  Humpbacks  resorted  to  tbe  Oalf  of 
Ouajaquil,  coast  of  Peru,  to  calve,  and  the  height  of  the  season  waa  dnring 
the  months  of  July  and  August.  Tbe  same  may  be  aaid  of  the  gulfa  and  baya 
situated  ni-»r  Ibu  correspond i tig  latitudes  north  uf  the  e.|ualor  ;  still,  inatau^-es 
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habit  tfaej  are  found  on  different  coasts  in  all  latitudes  between  the  freezing 
points,  from  the  yonng  one  but  a  few  days  old  to  those  of  extreme  maturity. 
They  are  captured  with  the  common  hand  harpoon  and  lance,  adding  the 
use  of  the  bomb-gun,  and  as  they  are  very  liable  to  sink  when  dead,  every 
exertion  is  made  to  get  the  harpoons  in  before  the  gun  is  discharged.  The 
best  points  for  Humpback  whaling  on  the  coast  have  been  Magdalena,  Balle- 
nas,  and  Monterey  Bays. 

V.    THE  SULPHURBOTTOM. 

StBBALDIDS  8ULFUBSUS  CopC. 

The  largest  whale  found  upon  the  coast,  if  not  the  largest  known,  is  the 
Sulphurbottom. 

Never  having  had  an  opportunity  of  obtaining  an  accurate  measurement  of 
its  proportions,  I  can  only  state  them  approximately. 

Length  seventy  to  ninety  feet;  the  body  is  comparatively  more  slender  than 
the  California  Gray  j  the  pectorals  and  caudal  fin  may  be  regarded  as  being 
in  like  proportion  to  the  body  as  those  of  the  Finback  and  the  *'  Gray."  The 
color  is  somewhat  lighter  than  in  the  former  on  its  back  and  sides,  but  under- 
neath it  is  of  a  yellowish  cast,  or  sulphur  color:  hence  the  name  Sulphur- 
bottom  is  supposed  to  have  been  given.  The  dorsal  fin  is  much  smaller  than 
that  of  the  Finback,  and  is  a  little  nearer  the  flukes,  but  the  head,  throat  and 
bone  in  shape  is  similar  to  that  species. 

A  Sulphurbottom  is  found  in  the  Atlantic  as  well  as  in  the  Pacific.  The 
Pacific  species  occurs  at  all  seasons  on  the  coasts  of  the  Californias.  During 
the  months  from  May  to  September  they  are  often  found  in  large  numbers 
close  in  with  the  shore,  at  times  playing  about  ships  at  anchor  in  the  open 
roadsteads,  near  islands  or  capes,  but  as  a  general  rule  they  do  not  approach 
vessels  with  the  degree  of  boldness  that  the  Finback  does. 

The  Sulphurbottom  is  considered  the  swiftest  whale  afloat,  and  for  this 
reason  is  but  seldom  pursued  and  still  more  rarely  taken.  Capt.  Thomas,  of 
the  bark  Lagrange,  in  1857,  off  St.  Bartolme  Bay,  caught  one  by  first  shooting 
a  bomb-lnnce  into  a  vital  part;  and,  although  the  whale  ran  a  long  distance 
before  "turning  up,"  they  were  enabled  to  keep  trace  of  it  among  the  large 
number  around  by  its  spouting  blood.  When  the  animal  was  nearly  exhausted, 
the  boats  approached  near  enough  to  get  fast,  which  was  done  and  the  capture 
completed.  This  one  yielded  about  ninety  barrels  of  oil,  and  measured  eighty- 
five  feet  in  length.  The  schooner  "  Page,"  of  San  Francisco,  succeeded  in 
taking  several  near  Ascension  Island,  the  vessel  laying  at  anchor  under  the 
lee  of  it,  the  capture  being  made  with  the  bomb-gun  and  lance.  Notwithstand- 
ing that  a  large  proportion  of  these  whales  sank  as  soon  as  dead,  they  were 
enabled  to  save  them,  the  water  being  of  moderate  depth,  in  consequence  of 
which  the  whales  rose  to  the  surface  before  decomposition  was  far  advanced. 
The  site  and  yield  of  those  taken  by  the  "  Page  "  compared  favorably  with  the 
one  taken  by  the  "Lagrange." 

Several  days'  trial  was  made  in  the  brig  "  Boston,"  in  1858,  off  Cenos  Island, 
to  capture  these  animals.  It  was  the  month  of  July,  and  the  sea,  as  far  as  the 
eye  could  discern,  was  marked  with  their  huge  forms  and  towering  spouts. 
Ten  were  bombed  by  the  best  shooters,  who  affirmed  that  they  chose  their 
"  chance,"  but  as  soon  as  the  gun  was  discharged  the  whale  would  disappear, 
and  that  was  the  last  trace  seen  of  it,  except  a  patch  of  foam,  sometimes 
mixed  with  blood.  On  the  last  day  of  pursuit^  toward  the  evening,  another 
vessel  appeared  in  the  offing  and  approached  within  a  mile  or  less,  when  the 
last  trial  bomb  was  fired  and  the  men  in  the  boats  looked  eagerly  to  the  rising 
of  the  wounded  whale,  but  in  vain.  A  signal  was  made  from  the  approach- 
ing ship  that  they  had  seen  it,  as  it  "  broke  water"  close  to  the  vessel,  and  it 
soon  rolled  over  and  sank.  The  swiftness  of  this  animal,  under  water,  as 
demonstrated  at  this  time,  appeared  to  make  it  impracticable  to  pursue  them. 
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Doabtleeg  Bcvenl  of  tboBe  fired  at  received  motlal  woands,  or  were  killed 
outright,  bat  their  propeaeit;  to  sink,  and  also  to"  run  uuder  water,"  bafSed 
the  Bkill  of  the  whalere  to  secure  them. 

Vr.     THE  FISBACK. 

BlL.fi!iOPTtBA    VELirfBA   Gope. 

Another  specieB  of  tbe  Whale  tribe  is  knovo  as  the  Finback. 

One  picked  up  by  Cap i.  Poole,  of  the  bark  "Sarah  Warreu,"  of  San  Fran- 
Giaco,  affords  as  the  folloiriDK  memoranda:  Length  sixtf-Uve  feet.  Thick- 
ness of  blubber  gereo  lo  nine  inches.  Yield  of  oil  eeventy-five  barrels.  Color 
«f  blubber  a  clear  white.  Top  of  bead  quite  as  flat  and  straight  at  ibat  of  the 
Humpback.  Baleen,  the  longest  too  feet  four  inches,  greatest  width  thirteeii 
inches,  its  color  a  light  tead  streaked  with  black,  and  its  surface  presenU  > 
ridg;  appearaace  crosswise ;  leDglh  of  fringe  lo  bone  two  to  four  inches,  and 
in  size  Ibis  may  be  compared  to  a  cambric  needle. 

Its  side  flue  and  Sukes  are  in  like  proportion  to  the  bod;  as  in  the  Califor- 
Dia  Graj'.  Its  throat  and  breast  are  marked  with  deep  creases  or  folds,  llk« 
tbe  Humpback.  Color  of  back  and  sides  black  or  hlackish-brown ;  belly  a 
milky  while.  Us  back  fin  is  placed  nearer  to  the  caudal  thaa  the  hump  on 
the  Humpback,  and  in  shape  approaches  lo  a  rigbt-angled  triangle,  bnt 
rounded  on  the  forward  edge,  curved  on  the  opposite  one,  and  the  longest 
side  joins  the  back  in  some  iadividnals ;   in  others  tbe  anterior  edge  is  the 

The  habits  of  the  Finback  in  severel  points  are  peculiar.  When  it  respires 
the  breath  passing  through  its  spoutholes  produces  a  sharp  sound  that  ia 
quite  disltnguishable  from  that  of  other  whales  of  tbe  same  genus.  It  fte- 
quenllf  gambols  about  vessels  at  sea,  in  mid  ocean  as  well  as  close  in  with 
Itae  coast,  darting  under  them  or  sbootiag  swiftlj  through  tbe  water  on  either 
side,  at  one  moment  upon  the  surface,  belcbiog  forth  its  quick  ringing  spout, 
and  the  neit  instant  submerged  deep  beneath  the  naves.  In  beginning  tho 
descent  it  assumes  a  variety  of  positious,  sometimes  rolling  over  nearly  on  its 
side,  at  other  times  rounding  or  perhaps  heaving  its  fiukea  out  and  assuming 
nearly  a  perpendicular  altitude.  Frequently  it  remains  ou  the  surface,  mak- 
ing a  regular  course  and  several  uniform  blows.  Occasionally  they  congre- 
gate in  schools  of  fifteen  to  twenty  or  less.  In  this  situation  we  bave  usually 
observed  Ibem  going  quickly  through  the  water,  several  spouting  at  the  same 
Instant.  Their  uncertain  movements,  however,  often  showing  themselves 
twice  or  thrice,  then  disappearing,  and  Iheir  swiftness,  make  tbem  very  diffi- 
cult  to  cnplure.     The  rcaulta  of  severfll  atlemptj  to  catch    ilier 
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boats  and  gave  chase.  On  coming  up  with  them  they  were  found  to  be  Fin- 
backs. One  was  harpooned,  and,  although  it  received  a  mortal  wound,  thej 
all  '<  run  together"  as  before.  One  of  the  gunners,  being  an  expert,  managed 
to  shoot  the  whole  five,  and  they  were  all  ultimately  secured,  yielding  to  the 
captors  a  merited  prize.  We  have  noticed  more  of  these  whales  along  the  coast 
during  the  summer  months,  and  they  seem  to  be  more  together  then ;  but,  as 
the  opportunities  for  observing  their  habits  have  been  much  greater  at  that 
season  of  the  year,  we  may  have  been  led  into  error  in  this  particular  point. 
On  the  northern  coast  the  Finbacks,  in  many  instances,  have  a  much  larger 
fin  than  those  in  warmer  latitudes,  and  I  am  fully  satisfied  that  these  are  a 
distinct  species,  confined  to  the  northern  waters. 

We  have  had  but  little  opportunity  to  observe  the  Finbacks  that  frequently 
rove  about  the  Gulf  of  Georgia  and  Juan  de  Fuca  Strait.  Several  have  been 
seen,  however,  in  May  and  June,  on  the  coasts  of  California  and  Oregon,  and 
in  Fuca  Strait  in  June  and  July  of  the  present  year;  these  observations  satisfy 
me  that  the  dorsal  fin  of  this,  the  northern  species  referred  to,  is  strikingly 
larger  than  in  the  more  southern  Finbacks. 

Appended  is  a  sketch  of  one  individual  of  several  seen  in  Queen  Charlotte 
Sound  in  February,  1865,  which  is  a  fair  representation  of  them  all.  Those  I 
have  noticed  about  Fuca  Straits  seem  to  have  the  back  fin  modified  in  size 
between  the  extremely  small  found  on  Lower  California  and  the  one  here  rep- 
resented. 

Further  investigation,  which  I  hope  to  have  the  opportunity  of  before  very 
long,  may  settle  this  question. 

Vn.     THE  DOLPHLN  FAMILY. 
DELPIIINIDJE. 

In  addition  to  the  Whales  which  have  been  described  as  frequenting  the 
coast,  many  species  of  Cetacea  of  the  Dolphin  family  are  also  found.  Those 
coming  under  our  observation  arc  known  as  the  Bottlenose,  Grampus,  Black- 
fish,  Killer,  Cowfish,  Right-whale  Porpoise,  Finback  or  common  Porp  -ise,  and 
Bay  Porpoise.  All  these  species  are  covered  with  a  coating  of  fat  or  blubber, 
varying  in  thickness  from  half  an  inch  upwards,  according  to  their  size  and 
degree  of  fatness. 

THE  BAY  PORPOISE. 

PnoC.ENA    VOMEBINA    Gill. 

Proceed.  Acad.  Nat.  Sci.  Phila.  1865,  p.  178. 

The  habits  of  this  animal  differ  from  those  of  the  other  species  found  in  the 
open  sea  or  along  the  coast.  Their  home  seems  to  be  in  the  discolored  waters 
between  the  limits  of  the  pure  ocean  element  and  the  fresh  rivers.  They  are 
rarely  seen  on  either  side  of  these  boundaries.  Our  observation  proves  that 
they  are  found  as  far  south  as  the  Valle  de  Banderas  Bay,  about  the  mouths 
of  the  river  Piginto,  on  the  coast  of  Mexico,  which  is  in  lat.  20°  30^,  and  as  far 
north  as  Columbia  River,  lat.  40°  16^.  In  the  winter  season  they  are  seen  off 
Astoria,  and  in  Cathlainet  Bay,  twenty  miles  above ;  but  during  the  spring 
and  summer,  when  the  river  is  fresh  to  its  mouth,  and  in  some  instances  for 
miles  at  sea,  they  leave  the  Columbia,  following  in  the  vein  of  mixed  water. 
They  are  never  fouud  in  schools,  but  occasionally  six  or  eight  may  be  seen 
scattered  about,  appearing  on  the  surface  alternately,  singly  or  two  or  three 
at  the  same  instuut.  They  do  not  make  those  playful  gambols  and  leaps  that 
the  other  species  do,  their  general  habits  being  to  make  a  quick  turn  as  soon 
as  appearing  above  water,  apparently  choosing  the  darkness  below  rather 
than  the  light  above.  It  is  not  from  shyness,  however,  for  they  are  met  with 
about  roadsteads  and  harbors,  among  the  shipping,  and  frequently  play  their 
odd  turnings  close  about  vessels  under  way  or  at  their  moorings.  By  night, 
when   at  auchor,  we  have   known   them   to  play  about  the  vessel's  rudder. 
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Sometimes  th«j  are  seen  amoDR  the  brfakere  on  the  ban  which  ft^nt  harbor 
moulht,  darliDg  through  or  along  the  crest  oF  the  rollers  as  it  eicited  into 
umisual  action  b;  the  dof^biag  wares  snTroandiDg  them. 

They  fe«d  on  small  fish,  and  are  occasional!;  taken  in  the  seines  that  are 
hauled  about  the  ahoree  of  San  Francisco  Bay  by  the  Italian  fishermen. 

B0TTLBN08E  GBAMPDS. 

The  Bottlenose  Grampus  is  probably  the  largest  of  the  species  of  Cetaceana 
reckoned  among  the  Dolphin  or  Porpoise  family.  Its  color  approaches  nearer 
to  brown  than  black.  Tbe  fin  on  the  back  is  comparativel;  small,  angular 
in  shape,  with  the  longest  side  attached  to  the  body,  and  placed  much  nearer 
the  caudal  fin  than  on  other  species.  Tbe  name  Bottlenose  is  said  to  have 
been  given  it  by  reason  of  the  head  resembling  the  upper  portion  and  neck  of 
a  junk-botlle  ;  if  so.  from  our  obserration  of  them  (which  was  many  limes, 
from  the  vessel's  deck  or  mBXibead)  in  their  difi^erent  natural  positions,  tbe 
bottle  must  have  been  one  with  a  very  large  but  exceedingly  short  neck;  sttU 
the  comparison  is  not  inappropriate.  The  Grampus  baa  habits  such  as  nearly 
preclude  capture,  and  but  litilc  is  known  about  its  peculiarities.  They  are 
generally  seen  two  or  three  together,  "rounding"  to  "go  down"'  as  soon  as 
coming  to  the  top  of  the  water  and  spouting,  and  when  rising  to  the  surfacs 
tbe  next  time  maybe  beyond  view.  It  is  said  they  have  been  taken  with  k 
tine  upn-ard  of  three  hundred  fathoms  long. 

The  largest  of  the  species  are  not  less  than  twenty-five  feet  long,  and  other- 
wise of  similar  proportions  with  the  Blackfish.  Tbe  head  appears  to  be  inter- 
mediate between  that  of  the  Blackfish  and  Porpoise,  iiaviug  a  short  snout,  or 
round-pointed  beak. 

I  met  with  a  related  species  on  the  coast  of  Lower  California,  in  July  and 

An  exception  to  this,  however,  occurred  on  the  coast  in  July  and  August, 
IB5(i,  between  Cape  St.  Lucas  and  Cerros  Island,  at  which  time  we  saw  large 
nunil'crs  of  them  going  in  schools,  ten,  twenty  or  thirty  together,  nearly  all 
being  of  the  largest  growth,  and  their  actions  were  a  good  imitation  of  a 
school  of  small  sperm  whales — spouting  several  times  Dp,  and  only  remaining 
down  llie  usual  time  of  sperm  whales  of  their  apparent  size.  Several  fruit- 
less irisla  were  made  to  capture  one.  In  two  instances  the  harpooo  was  fast- 
ened efTeclually,  and  llie  consecgnence  was  that  the  animal  immediately  dived 
down  with  great  velocity,  each  taking  a  line  in  its  descent  one  hundred  and 
fifty  fathoms   long  almost  before   the   boats'   crews  knew  what   they  were 
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iah-white.  W«  have  obserred  this  species  to  hfiye  a  wider  range,  to  congre* 
gate  in  larger  numbers  and  exhibit  more  activitj  than  others  of  the  Dolphin 
fAiiiily.  They  are  seen  in  numbers  varying  from  a  dozen  up  to  many  hun- 
dreds, tumbling  over  the  surface  of  the  sea,  or  making  arching  leaps,  plung- 
ing again  on  the  same  curve,  or  darting  high  and  falling  diagonally  sidewise 
apon  the  water  with  a  spiteful  splash. 

When  a  brisk  breeze  is  blowing  they  frequently  play  about  the  bow  of  a 
ship  (Toing  at  her  utmost  speed,  the  animal  cutting  across  the  bow  and  shoot- 
ing ahead,  or  circling  around  the  vessel,  apparently  sporting  at  ease. 

They  are  found  in  every  ocean,  and  are  often  seen  in  considerable  numbers 
about  the  large  bays  and  lagoons  along  this  coast,  that  have  no  Aresh  water 
running  into  them.  They  abound  more  along  coasts  where  small  fish  are 
found  than  in  mid  ocean,  as  they  prey  upon  the  smaller  finny  tribes,  and  to 
obtain  them  shoot  swiftly  through  the  water,  seizing  the  object  of  pursuit 
with  the  slightest  effort.  Occasionally  a  large  school  of  them  will  get  into  a 
shoal  of  fish,  frightening  them  so  much  that  they  will  dart  around  in  all 
directions,  taking  no  regular  course  to  escape  their  pursuers,  and  finally  get 
60  bewildered  as  to  lose  nearly  all  control  over  their  movements.  At  such 
times  the  Porpoise  is  manifestly  the  "  sea  swine,"  filling  itself  to  repletion. 

In  perfectly  calm  weather  they  are  sometimes  seen  huddled  together  on  the 
glaring  surface,  their  heads  slightly  raised,  or  reclining  a  little  on  their  sides, 
as  if  resting  from  their  constant  activity ;  but  such  instances  are  not  frequent. 
Generally  they  are  seen  in  large  numbers  rushing  over  and  through  the  undu- 
lating sea,  exhibiting  their  active  habits  and  propensity  to  roam  over  an 
unlimited  extent  of  ocean. 

RIGHT-WHALE  PORPOISE. 

The  Right-whale  Porpoise  in  form  and  habit  is  nearly  the  same  as  the  Fin- 
back, except  it  has  no  fin  on  its  back,  and  is  rather  more  slender  in  proportion 
to  its  length.  They  are  not  seen  in  as  large  numbers,  and  are  seldom  found  in 
shallow  bays  and  lagoons.  We  have  met  with  animals  of  this  genus  from 
about  Cape  Ilorn  as  far  north  as  Behring  Sea,  showing  plainly  that  their  feed- 
ing grounds  embrace  the  whole  coasts  of  North  and  South  America  on  the  Pa- 
cific side,  if  no  more. 

THE  COW-FISH. 

A  species  of  Porpoise,  larger  than  the  Finback  or  Right-whale  kind,  is 
known  under  the  name  of  Cow-fish.  It  is  longer  also  in  proportion  to  its 
greatest  girth,  but  its  head  is  not  as  long.  Its  teeth  are  larger,  less  in  number, 
and  it  ditfcrs  in  its  color,  being  of  a  dull  black,  lightened  a  little  on  the  belly. 
This  description  is  based  upon  two  momentary  observations — the  first  at  St. 
Bartolmc  Hay,  in  1853,  and  the  other  in  Rallena's  Lagoon,  in  1859.  In  its 
habits,  likewise,  as  observed  on  the  coasts  of  California,  Mexico  and  Peru,  it 
shows  a  striking  difference.  They  are  often  remarked  upon  by  whalemen  as  a 
**  mongrel  breed,''  of  doubtful  character,  often  se«n  in  company  with  Black- 
fish,  sometimes  with  Porpoises,  and  occasionally  with  Humpbacks,  when  the 
latter  are  found  in  large  numbers  on  an  abundant  feeding  ground.  They  are 
met  with  likewise  in  the  lagoons  along  the  coast,  sometimes  singly,  or  in  pairs 
or  fives  and  sixes — rarely  a  larger  number  together — straggling  about  in  a  va- 
grant manner  through  the  winding  estuaries,  subsisting  on  the  fish  that  abound 
in  them.  At  times  they  are  seen  moving  lazily  along  under  the  shade  of  the 
mangroves  that  fringe  the  shores  in  many  places,  at  other  times  lying  about  in 
listless  attitudes  among  the  plentiful  sup])lies  of  food  surrounding  them,  con- 
sisting of  many  varieties  of  the  finny  herds  that  swarm  in  those  waters. 

THE  KILLER. 
Orca  rectipin'xa  Cope. 
The  Killer  is  a  peculiar  species  of  Cetacean,  that  is  found  wherever  the  Ba- 
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Inns  Wbales  reiort,  ttad  ttbout  [slandi  and  rocks  that  are  the  breeding  plkcei 
of  seals;  coniequeDtl?  tbeir  Teeding  ground  is  as  vast  aa  Ibat  of  the  Hump- 
back. 

Tbeir  arfra^c  length  ia  about  twenty  T^et  for  the  males  and  GCleen  for  tha 
females,  a  long  dorsal  Ga  dialinguishiug  them  fron]  all  others  of  the  Dolphin 
tribs,  ns  well  ua  ihu  shape  of  their  head,  which  is  more  pointed  tbon  that  of 
the  Blackfish,  and  with  a  slill  shorter  beak  than  in  the  common  Porpoise. 
Their  color  is  black  or  black  with  streaks  of  while  on  the  forward  pact  of  tb* 
sidcafromueartheefe,  extending  ns  far  OB  the  end  of  the  back  fln  in  aome  caaes. 
A  greater  portion  of  the  belly  is  almost  invariabiy  white  in  the  females.  Wo 
noter  hare  seen  but  on«  of  the  species  dead  (a  female,  fifteen  feet  long,  which 
answers  to  the  above  description).  The  back  (in,  on  account  of  its  citraordi- 
nar;  length,  gives  the  fish  a  very  singular  appearance  when  moving  along  in 
its  usual  manner.  It  measures  six  feet  or  more  with  the  larger  males,  who 
may  always  be  known  by  the  extremity  of  the  fin  turning  over  on  one  side  at 
represented  In  the  accompanying  illualration.  This  protuberance  vibrating  in 
the  air  as  the  animal  rolls  to  Hnd  fro  or  makes  its  tnmbleg  over  tbe  waves,  ap- 
pears as  though  it  was  a  great  burden  and  required  much  eiTort  for  the  animal 
to  keep  right  side  up.  liut  from  what  we  have  observed  in  dilTerent  latitudes 
we  are  inclined  lo  the  opinion  that  there  must  be  more  than  one  species  of 
Killer  on  the  Pacific  coast.  Thnae  about  the  shores  of  California  to  all  ap- 
pearance are  rather  slender  animaU,  with  a  long  dorsal  Sn  of  dagger  shape 
projecting  from  the  back  about  onetbird  of  the  distance  between  the  extreme 
end  of  the  bead  and  the  ■■  flukes.'-  The  covering  of  fat  on  the  one  that  wm 
taken  did  not  exceed  three -fourths  of  an  iocb  in  average  thickness,  and  was 
very  white.  The  yield  of  oil  was  one  aad  a  half  barrels,  and  nearly  as  clear 
as  spring  water. 

Although  diminntivc  in  siie  compared  with  tbe  different  species  of  whales, 
tbey  prey  upon  them  all,  except  the  Cachalot,  the  lips  and  tongues  of  the  ani- 
mals often  aifording  them  a  bountiful  repast.  These  Killers  may  be  not  in- 
aptly Btylcil  the  cannibals  among  the  whale  kind,  being  the  only  species  that 
destroys  individuals  of  their  own  race  to  aRiird  ibcm  food.  It  is  a  most  sur- 
prising sight  to  witness  three  or  four  Killers  about  a  whale.  The  sight  of  them 
before  making  any  attack  seems  to  nearly  paralyze  tbe  huge  monster,  wbo 
frequenlly  remains  nearly  stationary,  submitting  to  the  attacks  of  its  enemies 
on  either  hand,  and  making  little  if  any  resistnace. 

The  mode  of  attack  is  to  keep  about  the  whale's  head,  seizing  it  by  tbe  lipt, 
bauling  it  under  water,  and  it  is  said  to  eat  out  the  tongne.  We  once  saw  the 
attack  made  by  three  of  these  voracious  animals  on  a  "  cow  and  calf,"  in  a  la- 
goon on  the  coast  of  Lower  California.     Tbe  whale  was  of  tbe  species  knc 
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however,  we  were  so  fortunate  as  to  take  one  of  them,  as  before  mentioned, 
and  on  examining,  to  satisfy  our  curiosity  about  the  character  of  its  food, 
found  that  it  consisted  of  young  seals.  At  the  time  it  was  the  sealing  season, 
and  the  beaches  about  the'  island  were  covered  with  innumerable  herds,  and, 
although  there  were  sealing  parties  about  the  shores  from  early  dawn  till  dark, 
no  one  ever  saw  these  savage  animals  molest  the  seals  that  were  continually 
swimming  about  in  large  numbers. 

Compared  with  other  species  of  the  Dolphin  family,  the  Killers  are  not  nu- 
merous. Their  mating  season,  or  time  of  gestation,  is  a  matter  of  conjecture  ; 
probably  in  this  respect  they  are  similar  to  the  Sperm  Whale.  We  have  met 
with  them  in  mid  winter  about  the  Gulf  of  Georgia,  and  along  the  northern 
coast  as  far  as  Sitka,  as  often  as  at  any  other  season  of  the  year,  showing 
plainly  that  they  are  not  confined  to  warm  latitudes,  nor  migrate  from  the 
colder  climates  during  the  rigorous  months,  and,  in  whatever  region  found, 
they  seem  to  be  always  prowling  for  prey. 

THE  SHORT-FINNED  KILLER. 
Orca  atbb  Cope. 

The  Killers  I  have  noticed  in  the  Gulf  of  Georgia,  about  the  northern  end  of 
Vancouver  Island,  and  as  far  north  as  the  Aleutian  Islands,  appear  to  have 
more  white  on  the  sides  and  arc  of  a  dull  black  on  the  back,  the  dorsal  fin 
shorter  and  much  wider  at  the  base.  Their  habits,  however,  are  the  same, 
being  almost  invariably  seen  going  along,  with  an  undulating  movement,  three, 
four,  six,  or  eight  together.  They  are  generally  irregular  in  their  course,  and 
are  much  more  of  the  time  below  than  upon  the  surface  of  the  water. 

November  7th,  1868,  we  saw,  in  the  Strait  of  Juan  de  Fuca,  off  Port  Ange- 
los,  a  number  of  Killers  moving  rapidly  up  the  strait.  We  noticed  one  of  the 
number  peculiarly  marked  on  the  side  with  a  white  spot  of  shape  as  shown  in 
the  sketch.  They  were  marked  on  the  back  also,  with  a  brown  spot  approach- 
ing a  crescent  shape,  just  behind  the  dorsal  fin ;  but  we  did  not  see  them  long 
enough  to  ascertain  the  shape  with  any  degree  of  accuracy.  The  pectorals  of 
the  Killers  seem  to  be  farther  from  the  head  in  proportion  to  their  length  of 
body  than  any  others  of  the  Dolphin  family.  This  seems  to  be  a  provision  of 
nature  to  facilitate  their  attacks  on  the  whales,  as  when  inserting  the  head  be- 
tween the  lips  of  the  Balaena,  to  eat  out  its  tongue,  these  side  fins  of  the  former 
are  not  in  the  wav. 

I  am  fully  convinced  that  there  are  at  least  two  species  of  Killers  on 
the  coast  between  the  latitudes  of  20°  and  60°  north  :  one  with  a  dorsal  fin  ex- 
cessively long,  narrow  at  the  base,  standing  very  erect;  the  other  species  with 
a  shorter  fin,  somewhat  curved,  much  broader  and  slanting  backward. 

THE  WHITEFISH. 
Beluoa  sp.? 

My  opportunities  for  observing  the  habits  of  the  Whitefish,  as  termed  by  the 
American  whalemen,  have  been  as  follows:  In  the  Okhotsk  Sea,  along  the 
coast  of  Eastern  Siberia,  during  the  summer  of  1862;  in  Plover  Bay,  lat.  64® 
26^  N.  long.  173°  07^  W.,  September,  1865,  and  in  the  same  place  and  month  of 
1866;  in  Norton  Sound  Sept.,  1865. 

Their  habits  are  similar  to  those  of  the  Blackfish  in  many  respects,  being 
seen  in  schools  of  various  but  usually  less  numbers  than  the  former.  When 
pursued  they  appear  to  be  wild  and  to  avoid  the  boats.  One  striking  peculi- 
arity I  observed  was  their  going  along  one  after  the  other  in  a  tori  of  irain^  com- 
ing to  the  surface  and  spouting  irregularly,  showing  but  little  of  the  body 
above  water.  It  was  unusual  to  see  more  than  two  or  three  abreast,  undulat- 
ing through  the  water,  at  the  same  time.  They  often  make  a  noise  when  com- 
ing to  the  surface  that  mav  be  compared  to  the  faint  low  of  an  ox,  but  the 
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atraia  not  so  prolonged.  Sometimes  tbcjr  gambol  about  tssbcU  m  do  por* 
poises.  We  kaov  o{  oalj  one  instance,  however,  wbicli  was  in  Tchantar  Baj, 
daring  calm  weather,  in  August,  1862.  All  our  efforts  to  capture  one  prOTed  , 
fruitlesa.  We  .learned  From  the  oativea  that  they  were  less  ehj  about  the 
moutbs  of  rivers,  where  the;  resort  frequently  during  the  warm  season,  tai 
eren  ascend  into  fresh  water  where  the  depths  permit.  Only  one  cUaoce  of 
getting  a  Tiew  of  the  animal  was  in  Ibe  water  close  alongside  the  ship,  and  it 
answered  to  the  description  of  those  found  in  the  Arctic  Ocean,  the  head  and 
neck  appearing  much  smaller  in  proportion  than  that  of  Buy  otber  epecies  of 
the  Dolphin  lamily.    Their  length  may  average  ten  feel,  color  white  or  yellow- 

THB   BLACKFISH. 

Globiocephalcs  sciimoKii  Cope. 

The  Blackfiah  is  found  wherever  sperm  wbales  are,  but  in  many  instanees 
they  congregate  in  much  larger  numbers,  aud  are  nearer  to  tbe  coast  thnn  the 
regular  feeding  grounds  of  tbe  latter. 

Althuugh  subsisting  almost  entirely  on  the  same  kind  of  food,  the  "  aqnid," 
Btill,  at  times,  when  they  visit  bays  or  lagoons,  tliey  prey  upon  small  fish  found 
there.  In  Magdalena  Bay  we  have  seen  them  in  small  schools,  appearing  u 
much  at  home  miles  from  sea  as  tbe  Porpoise  or  Cowfisb. 

They  are  seen  in  schools  of  from  ten  or  twenty  to  hundreds,  going  along 
with  less  of  the  rising  and  falling  movement  than  the  Porpoise,  and  usually 
spouting  eight  or  ten  times  before  "  going  dovn."  If  moving  quickly  much  of 
tbe  bead  and  body  is  eiposed.  When  seen  by  whalemen  in  Ihia  wise  they  call 
It  going  "eye  ouL"  In  low  latitudes,  during  perfectly  calm  weather,  it  is  not 
unfrequent  to  find  them  lying  quite  still,  huddled  together  promiscuously,  mak- 
ing no  spoui.  and  seemingly  taking  a  rest. 

The  Hth  December,  lSii2,  on  the  coast  of  Lower  California,  in  lat.  31°,  land 
ten  miles  off,  a  school  of  BtackfiEh  were  "raised."  We  lowered  the  boats  and 
gave  chase ;  three  were  taken.  The  largest  wag  measured  accurately,  and  vhe 
dimensions  were  as  follows  : 

Ft.    In. 

Length Ifi      6 

Depth  of  body 3      6 

Circumference  of  body g      fl 

Breadth  of  flukes _    3      6 

Depth  of  flukes I       0 

Distance  from  end  of  head  to  spoutholes 1      S 
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The  breadth  of  the  head  where  cut  from  the  body — ^just  forward  of  the  side  fins 
— was  twenty-two  inches.  From  all  we  can  learn  of  their  breeding  habits,  they 
bring:  forth  their  young  at  any  time,  or  in  any  part  of  the  ocean,  as  necessity 
may  require.-  Off  the  Qulf  of  Dulce,  coast  of  Guatemala,  in  February,  1863,  a 
calf  taken  from  one  was  three  feet  long,  the  mother  measuring  thirteen  feet. 
In  the  same  school  it  was  taken  from  we  saw  several  young  ones  apparently 
about  the  same  size  as  that  above  named,  hence  doubtless  this  foetus,  had  it 
not  been  disturbed,  would  have  soon  played  in  its  native  element. 

The  Blackfish  is  taken  for  its  oil,  which  is  however  much  inferior  to  spenn, 
and  the  yield  is  small  compared  with  its  size,  which  may  be  calculated  as 
varying  from  ten  to  twenty-five  feet  in  length,  and  the  production  of  oil  from 
half  a  barrel  to  ten,  the  coating  of  fat  or  blubber  varying  in  thickness  fk'om 
one  to  three  inches,  and  nearly  white. 

The  flesh  is  like  coarse  beef,  and  after  being  exposed  to  the  air  for  a  few 
days,  then  properly  cooked,  is  by  no  means  unsavory  food,  and  is  often  used 
by  whalemen  as  a  substitute  for  the  fresh  meat  of  land  animals.  The  same 
may  be  said  of  the  different  species  of  Porpoises. 

Formerly  Blackfish  were  found  in  largo  numbers  on  the  coast  of  Lower 
California,  particularly  about  Cape  St.  Lucas  and  up  the  Oulf,  but,  probably 
from  the  same  cause  as  made  mention  concerning  Sperm  Whales,  these  grounds 
are  now  but  little  frequented  by  them. 

The  Purtuit  and  Killing, 

Although  the  Blackfish  is  taken  for  its  oil,  it  is  not  an  object  of  pursuit  by 
the  whaler,  as  is  the  Balaena  and  Cachalot.  Sperm  whalers  do  not  lower 
their  boats  for  Blackfish  when  on  Sperm  Whale  ground,  unless  the  day  is  far 
spent  or  there  is  little  prospect  of  "seeing  whales." 

The  northern  or  polar  whaleships  pay  but  little  attention  to  them,  except  it 
may  be  when  passing  the  time  **  between  seasons,"  cruising  within  or  about 
the  tropics.  Occasionally  a  small  vessel  is  fitted  out  for  blackfishing  and  sperm 
whaling,  carrying  a  proportionately  limited  crew,  thereby  making  blackfishing 
profitable. 

When  a  ship's  boats  are  lowered  for  blackfish  the  chase  begins  as  for  other 
whales,  although  the  masters  of  many  ships  have  their  boats  all  ready,  and  run 
just  ahead  of  or  into  the  school  with  the  ship  before  lowering,  by  which  means 
they  arc  generally  so  much  frightened  or  "  gallied,"  that  they  "  bring  to,"  that 
is,  stop  for  a  short  time,  or  move  but  slowly  in  all  directions,  giving  the  boats, 
which  are  instantly  lowered,  a  good  chance  to  "get  fast."  The  harpoon  fre- 
quently kills  the  fish  ;  if  not,  a  few  darts  with  the  hand  lance  dispatches  it. 
As  soon  as  dead  they  almost  invariably  sink ;  therefore,  if  the  ship  is  close  to, 
the  fish  is  towed  to  the  vessel  at  once  ;  but  if  a  considerable  distance  off  it  is 
either  made  fast  to  the  loggerhead  at  the  stern  of  the  boat,  or  a  buoy  is  tied 
to  it  and  left,  the  boats  continuing  the  chase.  In  this  way  quite  a  number  are 
capturtMl  from  one  school. 

Their  favorite  resorts  along  the  coasts  of  North  and  South  America,  on  the 
Pacific  side,  are  off  Guatemala,  Equador  and  Peru. 

VIII.     FUYSETERID^, 

THE  SPERM  WHALE. 

Physetbr  macrocephalus  Linn. 

The  Sperm  Whale  in  form  and  habits  is  in  many  respects  the  opposite  of  the 
Bal%na.  Its  color  is  a  dull  black,  and  in  some  individuals,  particularly  the 
old  males,  approaches  nearer  to  gray. 

lis  principal  food  is  "squid,"  the  flesh  of  which  is  tender,  destitute  of  bones, 
and  as  white  as  that  of  the  sun-fish.  "The  upper  portion  of  the  head  em- 
braces a  large  cavity,  separated  and  covered  by  cartilages,  and  filled  with  aa 
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oil  nbicb  becomes  fixed  aa  it  conls,  and  is  knoim  under  the  name  ot  iperms- 
ceti.  The  bodf  yields  sperm  oil.  Tbe  auhstance  known  under  the  auoe  of 
ambergris  is  a  concretion  found  in  tbe  inlpatiues  ot*  Sperm  Wbulca.'' 

The  Sperm  Whale  is  [oiind  usuail;  in  tbe  deep  open  sea,  or,  bb  whalemeQ 
term  it,  "off  soundings,''  but  many  iostances  are  known  of  their  being  seen  in 
large  numbers,  aod  captures  have  iieeu  made  on  soundings.  Tbis  has  been 
the  case  to  onr  knowledge  off  St.  Bartolme  Bay  and  Ballenaa  Unv,  on  tha 
Lower  California  coast,  the  depth  of  water  at  theee  places  varying  from  forty 
ID  eighty  fathoms. 

Many  have  the  imprcseion  that  the  Sperm  Whale  is  found  but  rarely  oat  of 
tbe  limits  of  tropical  or  tempcrnte  waters,  but  we  bare  known  of  the  larger 
class  being  often  taken  as  far  south  as  ^0°  of  latitude,  both  in  Ibe  Pacific  and 
Atlantic,  and  a9  far  north  in  tbe  Pacific  as  Cape  Ommanj,  which  U  in  latitude 
66°  IS'. 

The  Sperm  Wbale  is  usually  found  in  schools  numbering  from  lifleea  up  (o 
hondredi,  females  with  their  young  predominating;  aomelimea  the  large  male* 
afe  riiunil  alone,  at  other  timea  in  echoals.  either  alone  or  in  company.  Tbs 
aperm  wbale  is  very  regular  in  its  spoutings.  the  volume  of  vapor  being 
ejected  forward  in  one  column  at  nearly  a  right  angle  wilb  the  body,  and  the 
time  it  remains  under  water  after  it  has  made  its  habitual  number  of  blowa  ia 
marked  with  great  uniformity  also.  The  spout-hole  is  situated  at  a  point 
formed  by  the  superior  and  anterior  surfaces  of  its  head,  a  few  inches  on  tbe 
left  aide. 

Tbe  one  referred  to  as  being  taken  off  Ihe  Galapagos  Islands  in  1853, 
spouted  (or  blowed)  fiftv-lire  times  white  on  the  surface  (ten  minutes),  and 
when  he  descended  to  tbe  depths  below,  turned  his  flukes  a  few  feet  out  of 
water  and  was  not  visible  again  for  Gllj-five  minutes;  at  tbe  expiration  of 
which  time  be  was  seen  as  before,  and  when  his  spoutings  were  out,  which 
occurred  at  regular  intervals,  be  again  disappeared  in  the  same  manner.  Tbia 
tvhale  was  pursued  from  eleven  o'clock  A.  M.  to  four  P.  M.,  during  which  time 
be  did  not  deviate  in  his  course,  and  the  number  of  respirations  at  each  rising 
and  tbe  time  of  remaining  under  water  after  inrniug  Bukes  were  alike. 

Tbe  smaller  and  younger  whales  spout  a  less  number  of  times,  remain 
under  water  a  shorter  period,  and  are  nut  quite  so  regular  in  their  habits. 
Tbis  cinss  of  them  usually  remain  above  water  one-fourth  or  one-Qftb  of  the 
time,  making  from  thirty  to  forty  spouts  at  each  rising,  and  remain  under 
water  about  twenty  minutes. 

But  when  the  Cachalot  beeomea  alarmed,  or  ia  sporting  on  Ibe  ocean,  it  ex- 
hibits widely  different  actions,  sometimes  thrashing  the  water  with  its  flukes 
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briaps  forth  its  yoang  in  anj  part  of  the  ocean  it  may  be  in,  seldom   having 
nure  than  one  at  a  time,  nerer  more  than  two. 

Formerlj  this  species  was  found  in  great  numbers  along  the  coast  of  Upper 
California.  The  ships  cruising  for  them  kept  in  a  belt  of  water  extending 
about  one  hundred  miles  from  the  land  and  closing  in  with  the  shore. 

The  fnrquent  passing  of  steamers  and  the  large  increase  in  the  number  of 
tailing  vessels  on  the  coast  seems  to  have  driven  them  from  these  feeding 
ground^},  and  consequently  at  the  present  time  this  old  cruising  ground  is 
aearlr  abandoned.  In  their  capture  the  bomb-gun  and  lance  is  used  bj 
American  whalers  in  addition  to  the  ordinary  hand  harpoon  and  lance. 
Gnrene's  gun  is  much  used  by  English  colonial  whalers  in  addition  to  the  old 
Bcthod. 

IX.     PIXNEPEDIA.— THE  SEA-ELEPHANT. 

Macrorhinus  anoustibostris,  Gill. 

Proceedings  of  the  Essex  Institute  v,  1866. 
Proceed.  Chicago  Ac.  Nat.  Sci.  ?  loc. 

A  fpecies  of  seal  was  in  former  years  found  along  the  coast  from  Gape  St. 
Lazarus  to  Point  Reyes,  herding  on  sandy  or  shingle  beaches  in  great  numbers, 
ftsd  were  known  as  the  sea  elephant.  This  animal,  in  form,  resembles  the 
common  ideals,  only  materially  differing  in  its  mammoth  proportions.  Fre- 
^veaily  those  unacquainted  have  mistaken  "  rookeries "  of  sea-lions  for 
riepbants. 

The  extreme  length  of  the  oldest  males  will  average  fourteen  or  fifteen  feet ; 
Uf  longe^xt  we  hare  ever  seen  measured  twenty-two  feet  from  tip  to  tip,  but 
f;^laeAtlr  individuals  have  been  met  with  that  gave  seventeen  to  eighteen 
feet  from  extreme  end  of  trunk  to  that  of  posterior  flippers.  Its  color  is  a 
ii^ht  brown,  when  the  hair  is  grown  to  full  length ;  but  immediately  after 
"  #aetidiu)r  "  it  becomes  of  a  leaden  color,  similar  to  the  land  elephant.  The 
fai.r  on  ttie  body  is  very  short  and  thin  :  about  the  under  side  of  the  neck  in 
:n7  <>liv«t  males,  the  animal  appears  to  undergo  a  change  with  age,  the  hair 
ixl'.i  ofS.  the  skin  thickens  and  becomes  wrinkled,  the  furrows  crossing  each 
v!fci*-r.  {inHiiicing  a  checkered  surface,  and  sometimes  the  throat  is  more  or 
[t-.*  uidu-krd  with  white  spots.  Its  proboscis  extends  from  opposite  the  angle 
•/  the  mtiuth  forwanl  (in  the  large  males)  about  fifteen  inches  when  the  ani- 
ct4l  li  in  a  state  of  quietude,  and  the  upper  surface  appears  ridgy;  but  when 
it  makr»  :iii  excited  expiration  the  trunk  becomes  more  elongated  and  the 
r:i-^f:9  iimrly  disappear.  The  average  thickness  of  the  skin  that  covers  the 
*  n'r  ii  tully  equal  to  that  of  the  largest  bullock.  The  mouth  is  furnished 
«:ta  teeih  similar  to  those  of  the  Sea-Lion,  the  lower  and  largest  canines 
t«.a;;  fruiu  timr  to  five  inches  long,  the  exterior  portion  conical,  and  present- 
er;^ A  ^niMoth  surface,  the  part  imbedded  in  the  jaw  slightly  curved  and  ridgy  ; 
iLt  wholr  tooth  is  nearly  solid,  a  small  cavity  only  appearing  at  the  lower  end. 
Tl'v  tt:ni.^U'S  average  ten  feet  between  extremities  and  are  destitute  of  the 
;ir«?  i^.«ci-.  the  nose  being  like  the  seals,  except  that  it  projects  considerably 
3.>ir^  uvrr  the  mouth.  The  canine  teeth  are  shorter,  smoother  below  the 
t  i-ket^.  l.trger  at  the  base  and  hollow  nearly  to  the  upper  point.  The  sailors 
•'Z  iniv  vn\iigtf  not  having  a  supply  of  pipes,  made  them  of  cow-elephants 
'■t*t^u  au'i  the  quills  or  leg-bones  of  the  pelican;  the  former  furnishing  the 
t-vl-  iiwi  the  latter  the  stems. 

if'jr  oh'«-rv.-»tions  on  the  Sea-elephant  show  that  they  were  found  in  much 
lirk:rr  numbers  from  February  to  June  than  during  the  other  months  of  the 
i^jf  t'tit  more  or  less  were  on  shore  at  all  seasons  upon  their  fa\orite 
\f7k  \it*.  which  were  about  Santa  Barbara,  Gerros,  Guadaloupe,  St.  liouites, 
^i:ivii!ift<l.  .St.  Roque  and  Ascension  islands,  and  a  few  of  the  most  inaccessible 
^r.\*4  ou  (he  main  land  between  Ascension  and  Gerros.  The  first  seen  of 
in^n  Would  be  coming  up  out  of  the  water  near  the  beach,  then  crawling  up 


W  PROCEEDINOB  OP  THE  ACADEICT  OP 

b;  degrcca,  rrequentlj  rcclming  as  if  to  sleep,  thea  agiun  moving  up  or  along 
the  sliore,  app«ariDg  not  conlcnt  witb  Ibeir  lut  reiting  place.  Id  this  idbd- 
ner  the^r  would  ascend  rarinea  or  low  intervalB  half  a  mile  or  more.  Thtj 
are  not  so  actiTe  on  ehore  »i  tlie  seals,  bat  when  excited  to  inordinate  axertlOD 
their  niotiona  are  qnick,  llie  whole  body  quivers  in  their  ■ami-TaDiliDg,  crawl- 
ing gait,  and  the  animnl  at  such  times  maDifesta  great  fatigue  ;  Dotwithstaad- 
ing  ite  unwieldinesa  va  have  sometimes  found  them  on  broken  and  eleralad 
ground  Gftj- or  sixty  feel  nil  ore  the  sea.  The  principal  seasonsof  their  coming  to 
shore  are  when  they  are  about  to  shed  their  cOAtl,  and  tlie  females  to  bring  forth 
their  young  (which  is  one  Ht  a  time,  rarely  two),  and  the  mating  season.  These 
seasons  for  ''hauling  up,"  as  it  is  l«rmed,  are  more  marked  in  southern  latitudes, 
as  I  hare  learned  from  ahip  masters  who  have  taken  seals  about  Kerguelen'i 
Land,  the  Crozets  and  Uurila  lalanda.    The  ditferent  periods  Were  known  as  the 

But  in  the  species  of  our  cunct,  either  from  the  intiuence  of  climate,  or  some 
other  cause,  we  hare  noticed  yonng  pups  with  their  mothers  at  quite  the  op' 
posits  months.  The  time  of  gestation  is  supposed  to  be  three-fourths  of  the 
year.  The  continual  bunting  of  these  animals  may  have  poaaibly  driven  them 
to  irregular  it  lea.  The  most  marked  SBaaon,  however,  that  we  could  discover 
was  that  of  the  matured  males,  which  shed  their  coats  later  than  the  younger 
ooes,  and  the  females ;  still  among  the  largest  herd  of  these  gregarious  crea- 
Vurts  taken  on  Sl».  Marham  Island,  in  June  185'2,  were  several  cowa*  with 
paps  apparently  but  a  few  days  old.  When  they  come  on  shore  for  [he  pur- 
pose of  ''  sheijiling,''  if  not  disiurbed,  they  remain  out  of  the  water  till  the  old 
hair  falls  otF;  by  the  time  this  change  comes  about,  the  animals  are  supposed 
to  lose  at  least  half  their  fat.  In  the  stomach  of  the  Sea-elephant  a  few  peb- 
bles are  found,  which  has  given  rise  to  the  saying  Ibat  "  they  take  in  ballast 
before  going  down,''  (reluruing  to  Uic  sea).  On  warm  sunny  days  we  have 
watched  them  come  up  singly  on  a  smooth  beach  and  burrow  in  the  dry  sand, 
throwing  the  loose  panicles  that  collected  about  the  fore  limbs  over  their 
backs,  nearly  covering  themselves  from  view.  The  largest  number  we  ever 
found  in  one  bcril  was  one  hundred  and  sixty-five,  which  lay  promiseuoualy 
along  the  bench  or  up  the  ravine  near  by.  The  mode  adopted  to  capture  them 
is  to  land  in  front  of  the  "  rookery,"  getting  between  them  and  the  water, 
with  clnbs  and  lances  in  hand,  then  raising  a  loud  noiae  and  moving  slowly 
toward  ihem,  they  retmat  back,  appearing  in  a  great  state  of  alarm.  Occa- 
sionally an  overgrown  male  will  give  battle,  or  attempt  to  escape,  but  a  ball 
from  a  muakel  through  his  bruin  despatches  him,  or  some  one  with  a  lance 
checks  his  progress  by  thrusting  it  into  the  roof  of  his  mouth,  which  c 
the  nnimal    tu   ihroW  buck  its  head  an^  PCltlo  ou  \la  l,:Miiiclie3  ;   
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ing  begins.  First,  with  a  large  knife  the  skin  is  ripped  on  the  upper  side  of 
the  body  its  whole  length,  then  skinned  down  as  far  as  practicable  without 
rolling  it  over.  The  coating  of  fat  that  lays  between  the  skin  and  the  flesh, 
being  from  one  to  seven  inches  in  thickness,  according  to  the  size  and  con* 
dition  of  the  animal,  is  cut  oflf  into  "  horse  pieces  "  about  eight  inches  wide  by 
twelve  to  fifteen  long,  and  a  puncture  made  in  each  piece  large  enough  to  pass 
a  rope  through.  After  flmting  the  upper  side  the  animal  is  rolled  over  and 
cut  all  around  as  above  described.  Then  the  horse  pieces  are  strung  on  a 
raft-rope,*  which  is  taken  to  the  edge  of  the  surf  and  a  long  line  made  fast  to 
it,  the  end  being  thrown  to  a  boat  that  lies  just  outside  of  the  rollers.  They 
are  thus  hauled  through  the  breakers  and  towed  to  the  vessel,  where  they  are 
tried  out  on  board. 

The  oil  produced  is  superior  to  whale  oil  for  lubricating  purposes.  The 
individual  yield  may  be  less  than  a  barrel  with  the  smaller  males  and  females, 
but  the  larger  males  make  from  three  to  seven.  Owing  to  the  continual  pur- 
suit of  these  animals  they  have  become  nearly,  if  not  quite,  extinct,  or  have 
fled  to  some  isolated,  unknown  points  for  security.  The  latter  conjecture, 
however,  seems  hardly  probable,  for  the  Sea-elephant,  it  is  said,  has  never  been 
found  in  the  north  Paciflc,  except  on  the  coasts  of  the  Califomias. 


Hotioa  of  ■ome  extinot  VEBTEBBATE8  from  Wyoming  and  OakoU. 

BY  JOSEPH   LEIDYy  M.  D. 

1.  Omomts  Carteri. 

On  several  occasions,  Mr.  J.  Van  A.  Carter,  of  Fort  Bridger,  Wyoming,  sent 
to  me  a  number  of  fossils  consisting  of  small  blackened  fragments  of  bones, 
together  with  casts  of  fresh  water  shells,  obtained  from  a  tertiary  formation. 
In  one  of  his  letters,  Mr.  Carter  remarks  that  the  country  in  his  vicinity  is 
covered  with  buttes,  composed  mostly  of  a  gray  sandstone,  easily  worn  by  the 
weather,  wind  and  snow.  Particular  strata  of  a  greenish  gray  cast  contain 
the  fossils. 

Portions  of  rock  accompanying  the  fossils  consist  of  a  crumbly,  greenish 
gray,  granular  material,  with  few  imbc<lded  fragments  of  soft  and  more  homo- 
geneous rock.  iSome  of  the  specimens  contain  multitudes  of  minute  whitish 
concretions  having  a  concentric  arrangement.  The  fossil  shell  casts  for  the 
most  part  consist  of  what  appear  to  be  a  species  of  Mclania  and  of  Planor- 
bis.  The  bone  fragments  consist  of  remains  of  teliost  flshes  but  mainly  of 
reptiles,  generally  too  imperfect  for  specific  identification.  The  reptilian  re- 
mains, mostly  of  turtles,  indicate  several  species  of  Trionyx,  Emys,  etc.  ;  a 
Crocodilian  is  also  re])re8ented. 

Among  the  fossil  bones  from  the  same  formation,  Mr.  Carter  sent  me  a  por- 
tion of  the  cranium  of  a  small  mammal  reduced  to  indeterminate  fragments 
excej)t  a  few  pieces,  which  indicated  apparently  the  skull  of  a  carnivorous 
animal  about  the  size  and  general  form  of  that  of  the  Mink.  Fragments  of 
the  parietnls  and  contiguous  bones  adherent  to  a  portion  of  matrix,  exhibit 
a  long,  low  sagittal  crest  separating  a  capacious  pair  of  temporal  fossae  with 
surfaces  almost  as  convex  as  in  the  Mink.  A  portion  of  the  supra-occipital 
and  condyles,  adherent  to  another  portion  of  matrix,  enclose  a  foramen  four 
lines  in  transverse  diameter. 

As  Dr.  Carter  informed  me  that  he  had  obtained  the  fossil  cranium  from  its 
position  in  the  rock,  at  my  solicitation  he  examined  the  locality  for  other  por- 
tions of  the  skull,  and  had  the  good  luck  to  discover  the  greater  part  of  the 
right  ramus  of  the  lower  jaw,  apparently  of  the  same  animal.  This  specimen 
indicates  an  insectivorous  mammal,  probably  belonging  to  the  family  of  the 
hedj;e-hogs.     Among  living  insectivora,  described  and  figured  by  DeBlainville, 


*  \  rope*  three  fathoms  long,  with  an  eye  splioed  in  one  end. 
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Gervnis,  Petora,  llirart,  Had  others,  ihe  jaw  frai^meDl  approaches  moit . 
nearly  ia  size  and  forni  ibe  1:0 rrespon ding  ponion  Iq  the  represeatationa 
of  Tupaia  fcrruginca.  Of  JftTB  aud  neiahhoring  isles.  It  likewiie  nearfj 
resemlitea  in  size  and  (orra  tlie  corresponding  portion  of  a  faasil  jaw, 
found  in  amiocenerormntiotiofSansan,  France,  nnd  referred  to  an  ineectivoToaB 
anima!  n^ith  the  annie  of  Oaleriz  vivtreidti.  Tbo  extremities  of  Ibe  ramus  are 
l09t,  and  tbe  lemaining  portion  contains  four  molar  teetb.  The  depth  of  the 
jaw  lietow  tbe  position  of  the  latter  meaaures  about  two  linea  and  is  aearlf 
uniform.  Tbe  base  is  but  slightly  convei  fore  and  an,  below  Ibe  position  of 
tbe  teeth.  Back  of  these  to  Ibe  broken  end  of  the  specimen  it  is  elightlj  con- 
cave. Tbe  mental  foramen  is  below  the  position  of  the  second  premolar,  and 
tbe  symphysial  articulation  reached  as  far  back  as  the  third.  The  masseteric 
impression  is  well  marked,  and  well  defined  about  two  tines  back  of  the 
position  of  tbe  second  true  molar. 

Seven  molar  teeth,  in  an  unbroken  series,  appear  to  have  occupied  the  side 
of  the  jaw.  Four  appear  to  havo  l>eea  double-fani^ed  premolars  «i)h  laterally' 
compresijcd  conical  crowns.  Unly  tbe  third  and  fourth  of  tbe  latter  are  pre- 
served. The  alveoli  of  the  second  are  retained,  and  also  the  inner  side  of  what 
appears  to  be  a  pair  for  the  first  premolar. 

The  last  true  molar,  which  has  lost  its  crown  in  tbe  specimen,  appears  to 
hare  been  a  double  fanged  toolli,  constructed  like  those  in  advance. 

The  teeth  in  Ibe  specimen  from  the  third  premolar  to  the  second  true  molar 
successively,  and  after  tbe  former,  gradually  decline  in  huight  or  prominence. 
The  third  and  fourth  premolars  nearly  resemble  in  general  form  and  propor- 
tions the  second  and  third  premolars  of  tbe  Opossums.  Tbe  true  molars  ar« 
constructed  on  tbe  same  general  pattern  as  those  of  the  genera  Sorei,  Erlna- 
ceus,  Qymnura,  Potomogule,  Unli-opitbecns,  and  tbe  Opossums.  All  the  teetb 
are  provided  eiternally  with  a  basal  cingulum  or  ridge,  nowhere  elevated  into 
points  or  cusps. 

The  crown  of  the  third  premolar,  more  prominent  than  in  any  other  tooth, 
is  triangular,  longer  than  brond,  pointed,  and  thicker  posteriorly.  Its  anterior 
border  isacute  and  slightly  convex  in  the  length  ;  the  posterior  outline,  fonned 
by  the  back  part  of  the  outer  convex  surface,  is  slightly  concave.  Tbe  inner 
surface,  narrower  than  the  outer,  presents  at  its  fore  part  below,  a  Darrow 
ledge  feebly  conlinnuus  forward  as  an  element  of  the  basal  cingulum.  Thii 
is  best  developed  as  a  talon  at  tbe  back  of  the  crown,  and  least  externally  and 
postero- in  tern  ally.  The  outer  surface  of  the  crown,  convex  transversely,  is 
continuous  posteriorly. 

Tbe  fourth  premolar  has  nearly  tbe  same  form  as  the  preceding  tooth,  but 
is  lower  and  wider.     The  basnl  cingulum  is  retber  betti^r  developed 
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The  space  occupied  bj  the  molar  series  was  about  6J  lines.  The  length  of 
the  crown  of  the  third  premolar  is  one  and  one-fifth  lines  ;  the  breadth  I  line. 
Length  of  crown  of  second  premolar  five-sixths  of  a  line,  breadth  one  and  one- 
fifth  lines.     Breadth  of  first  true  molars  1(  lines. 

Unlike  the  corresponding  part  of  any  other  insectivorous  animal  known  to 
me,  I  have  referred  the  jaw  fragment  to  a  new  genus,  and  have  dedicated  the 
species  to  its  discoverer,  with  the  name  of  Oinomyt  Carieri. 

2.    NaNOHYUS  P0RCINU8. 

In  the  expedition  of  Dr.  F.  V.  Hayden,  in  the  summer  of  1866,  to  the  Mau- 
vaises  Terres  of  White  River,  Dakota,  among  the  fossil  vertebrate  remains 
previously  noticed  or  described,  he  discovered  a  fragment  of  the  left  ramus  of 
the  lower  jaw  of  a  small  mammal,  supposed  to  be  nearly  allied,  if  not  belong- 
ing to  the  suiline  family. 

The  teeth  in  the  fragment  consist  of  the  last  temporary  molar ;  the  suc- 
ceeding two  permanent  molars  in  functional  position,  and  the  anterior  por- 
tion of  the  third  molar  partially  protruded.  The  interior  of  the  jaw  beneath 
the  temporary  molar  is  occupied  by  the  crown  of  the  last  premolar,  which, 
judging  from  the  appearance  of  the  exposed  outer  part,  has  the  same  form  and 
size  as  the  molars  behind. 

The  temporary  molar  is  inserted  by  a  pair  of  widely  separated  fangs,  and 
its  crown  presents  the  usual  greater  breadth  than  in  the  succeeding  pair  of  those 
of  the  teeth  behind,  as  in  pachyderms  generally.  The  crown  is  trilobate  ex- 
ternally and  internally,  and  this  condition  probably  corresponds  with  three 
constituent  pairs  of  lobes,  the  distinction  of  which  is  for  the  most  part  oblite- 
rated by  wearing.  The  median  division  of  the  crown  is  largest,  and  that  in 
advance  is  the  smallest.  The  abraded  summit  of  the  former  presents  an 
irregularly  transverse  quadrate  surface  of  exposed  dentine  continuous  with  a 
smaller  subreniform  tract  upon  the  anterior  division.  The  posterior  division 
of  the  crown  still  exhibits  the  distinction  of  a  transverse  pair  of  lobes,  of 
which  the  outer  one  is  much  the  larger.  This  presents  on  its  abraded  summit 
a  crescentoid  surface  of  exposed  dentine,  and  the  inner  one  a  minute  circular 
islet  of  the  same  substance,  and  both  are  considerably  below  the  level  of  the 
worn  surfaces  of  the  divisions  of  the  crown  in  front. 

The  two  permanent  true  molars  preserved  in  the  specimen  are  alike  in 
form  and  size,  and  the  anterior  portion  of  the  last  molar  agrees  in  character 
with  the  corresponding  portion  of  the  teeth  in  advance. 

The  crown  of  the  first  and  second  true  molars  is  composed  of  two  transverse 
pairs  of  conical  lobes  of  which  the  anterior  are  about  a  third  higher  than  the 
posterior,  and  are  separated  from  them  by  a  deep  transverse  valley.  The 
inner  and  outer  lobes  are  separated  by  a  valley  almost  half  the  depth  of  the 
former,  closed  at  the  fore  and  back  part  of  the  crown  by  a  small  tubercle.  The 
front  tubercle  is  most  conspicuous,  and  receives  a  feeble  offset  or  ridge  from 
the  antero-eiternal  lobe.  A  similar  offset  from  the  postero-extemal  lobe  ends 
in  the  middle  of  the  transverse  valley  of  the  crown.  A  basal  ridge  exists  no- 
where except  at  the  fore  pan  of  the  crown,  where  it  is  most  conspicuous  exter- 
nally and  is  there  associated  with  the  tubercle  closing  the  front  of  the  fore 
and  aft  valley  of  the  tooth. 

A  minute  circular  islet  of  exposed  dentine  occupies  the  summits  of  the 
anterior  lobes  of  the  crown  of  the  first  true  molar. 

The  breadth  of  the  crown  of  the  last  temporary  molar  is  2J  lines.  The 
breadth  of  the  crown  of  the  second  unworn  permanent  true  molar  is  if  lines, 
and  its  height  at  the  anterior  division  is  the  same. 

The  depth  of  the  jaw  fragment  below  the  first  permanent  true  molar  is  one 
fourth  of  an  inch.  The  base  is  moderately  convex  fore  and  aft. 
Though  I  have  found  it  difficult  to  ascertain,  by  comparison  with  figures,  how 
far  the  fossil  described  differs  from  the  corresponding  portion  of  other  known 
animals,  it  nevertheless  appears  to  me  to  do  so  sufficiently  to  refer  it  to  a  dis- 
tinct genus  and  species,  for  which  I  have  proposed  the  name  of  NanohyuM  pot'- 
cinus. 
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3.   TaiONTX  OUTTATrS. 

Remains  appnrentlj  of  the  9nln«  species  of  Trionjx  >s  that  indicsted  bj 
the  small  fragment!  above  mentionvl.  were  ilUeoTered  h^  Dr.  P.  V.  Hajden 
inBTerti«ry  deposit  Bt  Church  Hutlcs,  qbit  Fort  Brldger,  Wyoming.  Tba 
most  characteristic  specimen  obtained  by  Dr.  llavden,  during  a  geological  anr- 
vcy  on  account  of  the  Commispiont-rs  of  llic  General  Land  Office  at  Waah- 
ingtoQ,  belongs  to  tbe  Geological  Cubinel  of  (lial  Office,  and  bai  been  aub- 
initled  to  mv  inspection  by  its  Secrelary,  Dr.  A.  R.  Roessler. 

The  specimen  coiiKieia  of  the  portion  of  a  carapace  adherent  to  a  hono- 
geneoua,  greenish  gray,  arf^illaceous  rock.  It  retams  the  third  to  the  MTonth 
vertebral  plates  inclusiTclr  entire,  irith  part  of  the  second  one  ;  and  th«  eth 
and  7th  right  costal  pUtea|  together  with  parts  of  those  of  the  second  to  tb0 
fifth  inclusiTely  of  (he  same  side,  and  smaller  portions  of  acTeral  of  th* 
sorao  plates  of  the  left  side. 

The  plates  nre  for  the  most  part  niarkeii  hy  distinct  or  separate  circalar  pU- 
lings,  which  only  run  into  one  another  more  or  lees  at  the  oul«r  third  of  the 
costal  platHS. 

The  carapace  appears  to  hare  been  longer  than  broad,  and  has  approxi- 
mated about  14  inches  in  length  by  about  a  foot  in  breadth.  The  fourth  and 
fifth  costal  plates  appci^  to  hare  been  unusually  eipanded  or  widened  out- 
wardly. The  sixth  costal  plates  conjoin  in  tbe  median  line,  (hough  their  inner 
anglea  are  separated  by  the  sixth  and  seventh  verfebml  plates.  Tbe  breadth 
of  the  last  costal  plate  is  within  hnlf  an  inch  of  its  length. 

The  third  vertebra)  plnle  is  sii-sided  or  coffin-shaped  in  outline.  It  me». 
sure  ::3  lines  long,  S  lines  nide  at  tbe  fore  part,  gradually  widening  to  a  little 
over  an  inch,  and  then  rapidly  narrowing  to  H  lines  at  ill  back  part. 

The  second  vertebral  pintc  appears  to  Lave  bad  tbe  same  form  and  a  some- 
what  greater  size. 

The  fourth  vertebral  pinte  in  the  specimen  is  rather  irregular  at  the  sld«a, 
and  the  right  posterior  angle  is  twice  as  long  as  on  the  left  side.  Its  length 
ia  20J  lines;  its  width  where  greatest  posteriorly  is  10}  lines. 

The  fifth  vertebral  plate  is  smaller  than  tbe  former  and  has  ita  lateral 
borders  approaching  in  a  curve  at  the  hinder  extremity.  Ita  length  is  19) 
linea  ;  its  anterior  border  ia  7  lines  wide  ,  and  its  greatest  breadth  is  B}  linea. 

The  sixth  vertebral  plate  is  cordiform  or  Rre-sided  in  outline,  and  ia  almost 
10  lines  in  length  and  breadth. 

The  seTenth  verlebral  plate  is  lozenge -ah  aped  and  occupies  the  interval 
between  the  approximate  angles  of  the  6th  and  Tit  pairs  of  costal  plates.     It 
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ward  about  a  fourth  of  an  inch,  and  ends  in  a  transverse  truncate  border, 
which  in  the  entire  sternum  would  measure  two  inches  in  width.  The 
position  of  the  ento-sternal  plate,  of  the  usual  form,  at  the  suture  of  the  epi- 
and  hjo-sternal  plates  would  measure  22  lines  in  breadth.  The  depth  of 
the  episternal  to  the  ento-sternal  is  11  lines;  the  breadth  at  the  posterior 
suture  14  lines.  In  the  specimen  near  the  median  suture  there  exists  a 
groove,  apparently  indicating  a  long  narrow  scute  intervening  between  the 
gular  scutes,  but  not  reaching  the  anterior  border  of  the  sternum  within  four 
lines.    This  last  mark  may  perhaps  be  an  anomalous  one. 

5.  Crocodilus  aptus. 

Dr.  A.  R.  Rocssler,  in  charge  of  the  Geological  Cabinet  of  the  General  Land 
Office,  Washington,  has  submitted  to  my  inspection  a  specimen  from  the  col- 
lection consisting  of  a  cervical  vertebra  of  a  Crocodile.  The  specimen  was 
found  by  Col.  John  H.  Knight,  U.  S.  A.,  near  South  Bitter  Creek,  where  it 
crosses  the  stage  route  about  70  miles  west  of  the  summit  of  the  Rocky 
Mountains,  in  western  Wyoming.  It  is  thorougly  petrified,  and  the  bone 
appears  to  have  been  of  mature  age.  It  has  lost  the  greater  part  of  the  neural 
arch  with  the  dependent  processes,  but  is  otherwise  perfect.  It  belonged  to  an 
animal  about  the  siie  of  the  Mississippi  Alligator,  and  the  bone  bears  a  near 
resemblance  with  the  corresponding  sixth  or  seventh  cervical  vertebra  of  that 
species.  The  hypapophysls  has  the  same  character,  projecting  obliquely  from 
the  fore  part  of  the  centrum,  but  the  latter  is  less  carinated  back  of  the  pro- 
cess. 

Length  of  centrum  in  its  axis  16  lines;  height  and  breadth  in  front  14 lines. 
Length  of  hypapopliysis  below  the  anterior  articular  concavity  of  the  centrum 
5  lines. 

Probably  the  vertebra  may  belong  to  the  same  species  as  less  character- 
istic fragments  of  bone,  found  by  Mr.  Carter,  near  Fort  Bridger,  in  the  same 
territory. 


DesoriptionB  of  new  CBIffOIBEA  and  ECHIKOIDSA,  from  the  Oarboniferons 
rookf  of  the  Western  States,  with  a  note  on  the  Oennt  0NTCHA8TEB. 

BY   F.  B.   MEEK   AND  A.   H.   WORTHEN, 

Of  the  Illinois  State  Geological  Survey. 

Genus  SYNBATHOCRINUS,  Phillips,  1836. 
Synbathocbinus  Wachsmuthi,  M.  and  W. 

Body  below  the  top  of  the  first  radial  pieces  nearly  semi-globose,  or  ap- 
proaching semi-oval,  being  about  twice  as  wide  as  high,  and  rounding  to  the 
column  below.  Base  forming  one-third  to  nearly  one-half  the  height,  somewhat 
basin  shaped,  and  obscurely  pentagonal  in  outline  as  seen  from  below ;  basal 
pieces,  with  the  two  larger  divisions  wider  than  high,  and  hexagonal  in  outline, 
and  the  smaller  about  as  wide  as  high,  and  pentagonal  in  form.  First  radial 
pieces  two-thirds  to  three-fourths  as  high  as  wide,  with  a  general  quadrangu- 
lar outline,  but  two  of  those  on  the  anal  side,  have  each  one  of  the  superior 
lateral  angles  slightly  truncated  to  form  a  notch  for  the  reception  of  the  first 
anal  piece,  so  as  to  give  each  an  additional  angle.  Second  radial  pieces  of 
nearly  the  same  Fize  as  the  first,  but  not  tapering  upward  as  much  as  the  first  do 
downward,  (juadrangular  in  outline,  and  generally  about  three-fourths  as  long 
as  wide.  First  anal  piece  about  half  as  wide  as  long,  pentagonal  in  form  and 
equaling  the  length  of  the  second  radial  pieces;  second  anal  piece  nearly  half 
as  long  as  the  first,  on  the  truncated  upper  end  of  which  it  rests;  trigonal  in 
outline,  the  upper  angle  being  acute. 

Arms  very  long  and  very  gradually  tapering,  angular  along  the  middle  of 
the  dorsal  side,  and  each  composed  of  more  than  thirty  quadrangular  pieces, 
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tnd  provided  with  a  Terf  deep  unbnUcntI 
pieces  cittodiDg  up  the  foirowi  of  tb* 
viuiB,  iiuiji  utv  lu  Bi-vcu  lo  ettcn  arm-piece,  in  each  row,  the  two  rows  arcbtng 
orer  Ibe  deep  furrow.  Prohoieidirorm  reotral  tube  rery  long,  slender,  cjlin- 
drical,  and  composed  of  appareatlj  not  more  than  two  or  three  TcrticBl 
rangcB  of  oblong  curved  pieces,  about  lialfaa  long  aa  those  of  the  arms. 

Column  comparntLTelj  rather  stout,  rounded,  nod  composed  Dear  the  bue 
of  more  or  leas  iriegular  pieces,  gradually  becoming  thicker  farther  down,  aud 
all  pierced  by  a  smull  rounded  or  subpentagonal  central  canal. 

Surface,  trlien  well  prescrTcd,  showing  uDdei  a  strong  magoifier  minute 
granulations,  with  a  tendeDcy  to  run  together  into  a  kind  of  rermicular  styU 
of  marking. 

Height  or  bodj  of  a  medium  sized  specitnea,  to  the  top  of  Ibe  first  radial 
pieces,  016  incli ;  breadth  0-2S  incb  ;  height  to  top  of  second  radial  pieces, 
0-30  inch.  Length  of  arms,  about  3  inches  ;  breodlh  of  same  at  the  base,  C-15 
inch.     ThicknesH  of  column,  O-IO  inch. 

Tliis  Bpccies  will  be  at  onco  diatiDguished  from  all  the  others  known  to  ua,  bj 
having  its  body  obtusely  rounding  under  to  the  column  below.  Instead  of  ex- 
panding upward  from  the  same,  witli  straight  or  concave  sides.  By  this  char- 
acter alone  of  ila  body,  eiclaaive  of  the  second  radials,  when  found  detached, 
it  can  be  readily  distinguished  from  S.  ifenlarut,  Owen  and  Shumud,  aa  well  ■■ 
from  5.  Wuriheni  aaii  S.  papillaiia,  EM. 

We  have  elsewhere  noticed  the  occurrence  of  a  long  pipe-a  tern -like  ventral 
tube  in  this  genus,  end  a  double  series  of  minute  ambulacral  pieces  extending 
up,  and  apparently  arching  over,  the  ambulacral  furrow  of  each  arm.»  These 
characters  were  first  observed  in  this  species,  in  which  the  ventral  tube  seems 
to  be  nearly  as  long  as  the  arms.  U'e  have  also  seen  indications  of  the  sons 
characters  in  S.  Worlheai,  and  fragments  of  other  undetermined  species,  and 
hence  have  little  doubt  that  they  occur  in  all  the  species  of  the  genns,  when 
well  preserved.  There  is  perhaps  scitrcely  any  oilier  type  of  all  the  various 
genera  of  Criuoids,  in  which  one  would  less  expect  to  find  such  an  elongated 
ventral  tube,  than  in  this. 

Locality  and  I'oiition.  Upper  division  of  the  Burlington  group,  Burlington, 
Iowa.     Lower  Carboniferous.  So.  335,  of  Mr.  Wachsmulh's  collection. 

STHBATnocBisrs  BBcviB,  U.  and  W. 

r  rapidly,  with  nearly  straight  sides  (torn  the 
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more  inclined  to  round  in  to  the  column  below,  but  not  near  so  much  so  as  in 
the  last  described  species,  from  which  it  also  differs  in  having  much  shorter 
arms. 

Locality  and  Position.  Lower  Burlington  beds,  Burlington,  Iowa.  Lower  Car- 
boniferous. No.  33G  of  Mr.  Wachsmuth's  collection. 

Genus  DICHOCRINUS,  Munster,  1839. 
DicnocRiNUS  LiNKATUB,  M.  and  W. 

Body  ovoid-snbglobose,  about  as  wide  as  long,  not  rounded  below,  but 
abruptly  tapering  to  the  column  ;  widest  near  the  middle,  and  but  slightly 
contracted  above.  Base  forming  very  nearly  half  the  height,  and  expanding 
rapidly,  so  as  nearly  to  equal,  at  the  top,  the  greatest  breadth  of  the  body ; 
margins  faintly  sinuous  for  the  reception  of  the  next  range  of  pieces  ;  sutures 
a  little  furrowed,  but  anchylosed.  Radial  pieces  quadrangular,  generally 
nearly  or  quite  as  wide  as  long ;  sinus  above,  for  the  reception  of  the  second 
radials,  shallow,  rounded,  and  equaling  about  half  the  breadth  of  the  upper 
margin,  marked  with  ffne  radiating  striae  at  the  outer  margin.  Anal  piece  as 
wide  below  as  the  first  radials,  but  narrower  above,  and  slightly  shorter  ;  sub- 
pentagonal  in  form,  being  but  very  obtusely  angular  in  the  middle  below. 
(Succeeding  parts  unknown.) 

Surface  ornamented  with  numerous  sharply  elevated  lines,  slightly  less  than 
the  furrows  between.  Of  these  lines,  on  the  base,  a  part  near  each  lateral 
margin  run  parallel  to  the  same;  while  other  series  farther  from  the  margins, 
although  parallel  with  each  other,  on  each  side  of  the  middle,  run  obliquely 
so  as  to  connect  with  the  lateral  ones,  and  with  each  other,  along  the  middle, 
in  such  a  manner  as  to  form  three  divaricating  series  on  each  piece  :  near  the 
upper  margins  there  are  also  traces  of  a  few  very  fine  crowded  striae  running 
parallel  to  the  same.  On  the  first  radial  and  anal  plates  there  are  also  a  few 
fine  transverse  stride,  near  and  parallel  to  the  lower  margins ;  while  on  a  tri- 
angular central  space,  with  its  most  acute  angle  terminating  near  the  middle 
of  the  top,  there  are  vertical  or  slightly  converging  striae  of  the  same  size  as 
the  divaricating  series  on  the  base  ;  and  on  each  upper  latter  space,  on  each 
side,  another  series  runs  up  and  down,  parallel  to  the  lateral  margins.  Column 
rather  small,  round,  and  provided  with  a  very  minute  central  perforation. 

Height  of  body  to  top  of  first  radials,  0-G5  inch  ;  breadth,  0*60  inch ;  height 
of  base  about  0-30  inch. 

This  species  seems  to  be  somewhat  intermediate  in  its  characters  between 
7).  ovatujt  and  /).  striatiufy  of  Owen  and  Shumard.  From  the  first  it  differs  in 
having  distinct,  sharply  defined,  continuous  lines  on  the  body  plates,  instead 
of  merely  rows  of  depressed  granules  ;  and  these  lines  also  run  differently  on 
the  basal  pieces  from  the  rows  of  granules  on  that  part  of  D.  ovatus^  which  are 
described  as  forming  a  series  of  hexagons,  one  within  the  other,  instead  of 
forming  three  series  of  triangles,  as  the  lines  on  our  species  show  a  tendency 
to  do.  The  lines  are  also  as  well  defined  on  the  radial  and  anal  pieces  of  our 
species  as  on  the  base,  while  the  surface  of  these  parts  of  D.  ovalut  is  described 
as  being  merely  *'  corrugated." 

In  having  continuous,  well  defined,  raised  lines,  it  agrees  more  nearly  with 
Z>.  8triatu.t,  of  Owen  and  Shumard ;  but  it  is  easily  distinguished  from  that 
species  by  having  these  lines  very  much  finer  and  more  crowded,  as  well  as 
greatly  more  numerous,  there  being  about  ten  of  them  in  the  space  of  0*20 
inch,  which  only  includes  four  or  five  of  those  on  2>.  ttriatus. 

Locality  and  Position.  Lower  Burlington  beds,  Burlington,  Iowa.  Lower 
Carboniferous.     Mr.  Wachsmuth's  collection. 

DicnocRiNUH  pisDM,  M.  and  W. 

Body  small,  somewhat  cup-shaped,  approaching  sub-globose,  rather  de- 
pressed or  flattened  below,  and  from  one-fourth  to  one  third  longer  than  wide, 

1869.] 
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slightly  rontrncted  iX  ttie  top.  Base  oeurlj  flat,  or  pr«Benliiig  a  ahallow  dilh- 
shape,  sab-clrcutar  outline ;  facet  for  attach  meat  of  the  column  rerj  sniall. 
First  radUt  plates  generally  eligbtlr  longer  tbac  wide,  and  uearlj  qnadnmgn- 
lar  in  form,  com jjarati rely  moderately  thick  ;  sinus  in  Ihe  upper  margin  of  each, 
for  the  reception  of  tlie  second  radials,  very  shallow,  and  about  half  ai  vide 
as  the  upper  margin.  Anal  plate  vider  below  than  odj  of  the  Ent  radiftll, 
but  narrowing  upvard  ;  provided  vriih  a  very  obscure  angle  at  the  middle  of 
the  under  side,  so  as  to  present  a  sub -pe Diagonal  outline.  (Arms  and  raalt 
unknown.) 

Surface  ornamented  with  com  para  tire  ly  strong,  rounded  coBtie,  wider  than 
Ibc  furrows  between.  On  the  base  these  are  airnnged  in  three  diraricntiDg 
series,  Ihe  lateral  costu;  being  parallel  to  (be  lateral  margins,  and  the  diver- 
gence npward.  On  Ihe  radial  and  anal  plates  (here  are  T  or  8  of  these  cosia 
which  run  nearly  vertically  and  parallel,  the  lateral  ones,  however,  converging 
above,  so  as  tn  leave  small  triangular  spaces  on  (he  superior  lateral  cornen, 
on  which  there  are  a  few  short  costte  not  properly  connected  with  the  other*. 

Height  ofbody,  0-30  inch  ;  breadth,  0-3T  inch.  Costra  on  radial  platea,  six 
or  seven  in  (he  Bjiace  of  0-30  inch. 


En  the  coarseness  of  its  coatie  this  species  is  nearest  like  I>. 
Owen  and  Shuraanl,  hut  it  differs  in  having  lis  costap  rather  im 

llriatuM,  of 
laller,  mora 

rounded  and  separated  by  furrows,  dislinclly  smaller  (ban  the  c< 
selves,  which  are  also  without  the  numerous  iitde  nsperities  seen 

iHx  them- 
on  thoM  of 

D.  I'riiilui.     It  is  also  a  smaller,  shorter  species,  with  a  much  mori 
or  nearly  lint  base. 

Loralily  and  I'uiilion.     Upper  division  of  the  Burlington  group  : 
ton,  Iowa.     Mr.  Wachsmuth's  collection. 

>  depreued 
at  BurliDg- 

(Senus  ERISOCRISDS,  U.  and  W.  1865. 
This  genus  was  originally  proposed  by  us  for  the  reception  of  two  very 
similar  forms,  one  of  which,  from  the  upper  part  of  the  Coal-Measures  of  Il- 
linois, we  called  E.  Igput,  and  the  other,  from  the  same  horiion  in  Nebraska, 
we  cnlled  E,  Xebrateeiuit.  The  specimens  then  known  consisted  only  of  the 
body  up  to  the  summit  of  the  first  radials.  This  part  of  these  forms  is  sub- 
hemispherical  in  outline,  being  rounded  below,  and  evenly  truncated  above, 
with  five  minute,  or  very  small  basal  pieces,  surrounded  by,  and  altemating 
with,  somewhat  larger  suhradials,  which  in  their  turn  alternate  with,  and  inp- 
port,  Htc  larger,  thick  flmt  radials,  with  articulating  facets  occupying  their 
entire  brendlh  above  for  the  reception  of  the  next  range  of  radials,  These 
radials  being  ■■■-■■■•■ 
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ever,  we  thought  it  desirable  to  change  the  specific  name  of  oar  species  typuSf 
it  not  being  the  type  of  the  genus  Philocrinus. 

We  were  led  to  regard  our  species  as  not  being  generallj  distinct  from 
Philoerinut,  because  thej  agree  exactly  in  all  their  known  generic  characters, 
unless  the  lower  range  of  pieces  shown  in  the  figure  of  Pkilocrinut  really  are 
the  basal  pieces,  which  would  make  that  genus  without  subradial  pieces. 
As  the  typical  specimen,  however,  seems,  from  the  figure,  to  be  a  little  defec- 
tire  at  the  lower  extremity,  and  the  lowest  range  of  pieces  represented,  if 
really  prolonged  to  the  bottom  of  the  body,  would  hare  to  present  a  very 
remarkably  elongate  cuneiform  outline,  we  were  strongly  impressed  with  the 
probability  of  there  being  another  smaller  series  of  true  basal  pieces  below 
the  lowest  range  represented  (but  not  risible  in  consequence  of  the  con- 
dition of  the  specimen),  especially  as  these  forms  appear  to  agree  so  nearly 
in  other  respects.  If  so,  there  would  be  no  generic  differences  between 
Pkilocrinut  and  Eritoerinutf  and  the  American  species  would  hare  to  stand 
under  the  former  name.  If  Philoerinuty  however,  really  has  no  subradial 
pieces,  then,  of  course,  Eritocrinut  must  be  an  entirely  distinct  genus.  Until 
all  doubts  on  this  point,  however,  can  be  removed,  we  finally  concluded  to 
retain  our  name  Erisocrinus. 

The  close  similarity  of  the  body  of  some  species  of  this  genus,  and  that 
of  another  allied  form,  found  in  the  upper  members  of  the  Coal- Measures  of 
Nebraska,  to  the  corresponding  parts  of  the  genus  Enerinui^  and  their  wide 
difference  from  all  the  then  known  Lower  Carboniferous  Crinoids  of  America, 
have  been  appealed  to  as  facts  sustaining  an  opinion,  maintained  by  some,  that 
these  Nebraska  beds  belong  to  the  age  of  the  Permian  of  Europe,  instead  of 
to  the  Coal  Measures.  The  fact,  however,  that  we  now  have  the  species  of 
this  genus  described  in  this  paper,  from  the  lower  part  of  the  lower  Carboni- 
ferous or  Mountain  Limestone  at  Burlington,  ought,  we  should  think,  to  be 
sufficient  evidence  that  no  such  conclusions  can  be  properly  based  on  this 
type  of  fossils. 

Erzsocrinus  antiquus,  M.  and  W. 

Body  small,  much  depressed,  somewhat  basin  shaped,  or  very  rapidly  ex- 
panding from  the  base  to  the  summit  of  the  first  radial  pieces,  at  the  connec- 
tions of  which  it  is  very  faintly  sinuous  around  the  margins,  as  seen  from  be- 
low. Base  small,  subpentagonal,  almost  entirely  covered  by  the  round,  flat 
facet  for  the  attachment  of  the  column  ;  basal  pieces  exposing  very  small  pen- 
tagonal surfaces,  three  or  four  tiroes  as  wide  as  long.  Subradial  pieces  each 
about  one-half  to  two-thirds  as  large  as  the  whole  base,  all  uniformly  pentag- 
onal (there  being  no  visible  angle  at  the  middle  of  the  base),  and  with  the  up- 
per sloping  sides  each  about  twice  the  length  of  the  lateral  margins.  First 
radial  pieces  about  twice  as  large  as  the  subradials,  half  as  long  as  wide,  and 
all  equally  pentagonal,  with  the  lateral  and  inferior  sloping  edges  of  nearly 
equal  length,  and  the  straight,  upper  truncated  side  equaling  the  entire  breadth  ; 
articulating  upper  edge  very  thick,  deeply  notched  at  the  middle  on  the  inner 
edge,  and  provided  with  the  usual  transverse  ridge  and  furrows.  Second 
radials  as  wide  as  the  first,  and  about  three-fourths  as  long  as  wide,  angular 
in  the  middle  on  the  dorsal  side,  and  constricted  on  each  lateral  margin  ;  pen- 
tagonal in  form,  and  supporting  on  their  superior  sloping  sides  the  first  arm 
pieces,  which  are  quadrangular,  slightly  constricted  on  each  side,  and  a  little 
wider  than  long ;  arms  beyond  these  simple  (as  far  as  they  can  be  traced  in 
the  specimen),  two  to  each  ray,  or  ten  in  the  whole  series,  and  composed  of 
somewhat  shorter  quadrangular  pieces,  provided  with  a  well  defined  ambula- 
cral  furrow  within.     Surface  merely  finely  granular. 

Height  of  body  to  the  top  of  the  first  radials,  0-12  in.;  breadth,  0*23  in. 

This  little  species  will  be  readily  distinguished  from  those  already  known 
from  the  coal  measures,  by  its  much  more  depressed,  rapidly  expanding  body, 
as  well  as  by  its  proportionally  longer  and  constricted  second  radial  pieces. 

1869.] 
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Ebisockiniis  Whitei,  U.  and  VI. 

Bodj  of  moderiite  size,  rery  much  depreseed,  or  ilmoit  dish-ihape,  brio* 
the  top  or  the  Grat  radinis,  being  about  three  times  as  vide  ai  high.  Bue 
Tei7  imall,  and  entirely  hidden  b;  the  slender,  roand  coIuidd,  when  it  i*  Bt- 
tAcfaed.  Subradials  small,  forming  together  a  nearlj  flat  penlagonal  ditc. 
First  radiaU  comparolivelj  large,  thick  and  presenting  a  general  qnadniDgalar 
outline,  there  being  scarcely  nny  visible  nngle  ai  the  middle  of  the  under  side, 
nhkh  is  diatinctlj  shorter  than  itie  straight  transverse  upper  edge,  and  about 
as  long  as  the  direrging  Interal  margine.  Second  radial  pieces  as  Urge  as  the 
tint,  which  they  equal  in  breadth;  broadly  ran ndeil  on  tbe  Outer  or  dorsal 
side,  pentagonal  in  Torm,  and  eacb  supporting  on  Us  superior  sloping  side* 
tiro  arms,  thus  making  ten  to  the  whole  series.  AnnB  simple  from  tbelr  ori- 
gin, Sal  on  the  outside,  and  composed  of  qnadraagular  pieces,  the  first  of  which 
is  nearly  as  long  as  wide,  and  the  others  about  half  as  long  as  wide,  with 
scarcely  any  tendency  to  assume  a  wedge  shape.  Surface  merely  finely  gr»ii- 
ular. 

Height  of  body  to  the  top  of  first  radial  pieces,  measuring  to  their  inner 
edges,  0'14  inch  ;  breadth,  0-40  inch  ;  breadth  of  column,  0-88  inch. 

This  species  will  be  distinguished  from  tbe  last  by  its  more  depressed  bodj, 
which  has  its  under  side  between  the  top  of  the  first  radial  pieces  and  the 
column,  slightly  convex  in  oattinc,  instead  of  concave,  which  results  from  the 
greater  prominence  of  Ihe  basal  and  subradial  pieces  of  the  latter.  The  spe- 
cies under  consideration  likewise  has  its  radial  pieces  proportionallj  wider, 
particularly  Ihe  second  radials,  which  also  differ  in  being  broadly  rounded 
instead  of  angular  on  the  dorsal  side,  and  not  constricted  on  their  lateral 
margins.      lis   arm   pieces  are  also  flat,  instead  of  conrel,  oD  their  ooler 

Owing  to  the  fuct  that  the  column  entirely  bides  the  very  small  base  of  this 
species,  and  the  sutnres  between  the  subradials,  or  first  range  of  pieces  around 
the  summit  of  the  column,  arc  rather  obscure,  and  really  look  as  if  there  were 
only  three  instead  of  five  of  these  pieces,  we  were  led  to  suspect  that  these 
might  be  the  basal  pieces,  which  would  remove  the  species  ealirely  from  the 
geuus  EriiorriBui.  On  removing  Ihe  column,  liowever,  wo  have  been  able  to  see 
what  we  believe  to  be  fire  minute  bttsal  pieces  within  the  first  series  surrouod- 
ing  the  end  of  the  column,  which  would  necessarily  have  to  be  succeeded  by 
five  pieces  in  the  next  range.     Hence,  we  think  we  can  scarcely  be  mistaken 
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Dr.  Shamard  has  saggested,  in  his  Catalogue  of  North  American  Palaeozoic 
Echinedermata  (Trans.  Acad.  Sci.  St.  Louis,  ii,  p.  358,  1866),  that  the  curious 
genus  of  Crinoids  described  by  Prof.  Hall,  in  the  Report  of  the  Regents,  cited 
above,  under  the  name  Cheiroerinut,  may  be  the  same  type  for  which  Prof. 
Hall  had  previously  proposed  the  name  Calceocrinut^  in  the  second  volume  of 
the  Palaeontology  of  N.  Y.  The  name  Caleeocrinut  was  proposed  by  him  for 
some  subtrigonal  pieces  of  a  Crinoid,  which,  judging  from  his  figures  and  de- 
scription, certainly  resemble  very  eloatly  the  basal  piece  of  the  subsequent- 
ly proposed  genus  Cheirocrinuty — so  closely  indeed,  that  we  are  much  inclined 
to  adopt  Dr.  Shumard's  suggestion  that  they  may  belong  to  the  same  type. 
Still  it  seems  very  improbable  that  Prof.  Hall,  with  the  original  typical  speci- 
mens of  his  Cfdceocrinu*  (of  which  he  says  many  specimens,  all  agreeing  in 
form,  have  been  found)  at  hand  for  comparison,  should  have  been  less  liable 
to  understand  their  true  relations  to  his  subsequently  described  type  than 
others,  with  only  his  figures  and  description  of  Caleeocrinut  accessible  for  com- 
parison, and  consequently  proceeded  to  redescribe  the  same  genus  under 
another  name,  that  he  had  previously  called  Caleeocrinut. 

The  synonymy  is  also  unfortunately  still  farther  complicated,  by  the  fact 
that  Prof.  Hall  happened  to  select  for  one  of  the  above  mentioned  genera, 
proposed  by  him,  the  name  Cheiroerinut^  which  had  been  used  by  Eichwald  in 
1856  for  a  genus  of  Cystidians.  Eichwald's  proposed  genus  seems  to  be  nearly 
related,  as  he  has  stated,  to  Echino-enerinitety  though  it  is  very  probably  dis- 
tinct. If  so,  then  the  name  Cheiroerinus  would  have  to  stand  for  his  type,  and 
could  not  be  retained  for  that  described  by  Prof.  Hall,  even  if  distinct  from 
his  Caleeocrinut.  In  that  case,  to  avoid  confusion,  the  form  here  under  con- 
sideration might  be  called  Eueheirocrinut. 

Until  these  questions  of  synonymy  can  be  cleared  up,  however,  we  prefer 
to  describe  our  species,  provisionally,  under  the  name  Caleeocrinut ;  although,  if 
the  type  of  that  genus  is  distinct  from  Cheirocrinut^  and  the  latter  name  can 
stand,  they  would  have  to  be  ranged  under  it,  as  they  are  clearly  congeneric 
with  the  types  for  which  it  was  proposed. 

It  is  evident  that  this  remarkable  genus  differs  so  widely  from  all  the  other 
known  types,  that  it  must  be  regarded  as  belonging  to  an  entirely  distinct  and 
unnamed  family,  which  might  be  called  CaleeocrinidXy  as  it  is  almost  a  cer- 
tainty that  Calceocrinusy  even  if  generically  distinct  from  the  forms  here  under 
consideration,  would  at  least  belong  to  the  same  family,  and  if  they  are  gen- 
erically identical,  Caleeocrinut  being  the  older  name,  would  have  to  stand  for 
the  typical  genus. 

Calceocrincs  ?  Bradleyi,  M.  and  W. 

Body  exclusive  of  the  base  subquadrangular,  with  the  upper  lateral  angles 
obliquely  truncated,  and  the  sides  rather  deeply  sinuous,  or  constricted 
above  the  middle  ;  compressed  antero-posteriorly,  and  rather  distinctly  con- 
cave in  the  central  region  of  the  dorsal  side  below  the  middle.  Lower  dorsal 
plate  triangular,  and  more  than  twice  as  wide  as  high.  Dorso-lateral  pieces 
twice  as  high  as  wide,  presenting  an  irregular  pentagonal  outline,  with  sloping 
sides  above  diverging  at  an  angle  of  about  90  degrees.  Upper  dorsal  plate 
about  half  the  size  of  the  lower,  subiriangular,  or  nearly  semicircular, 
slightly  more  than  half  as  long  as  wide,  and  scarcely  more  than  filling  the 
notch  between  the  inner  sloping  sides  of  the  dorso-lateral  pieces.  Dorsal 
arm  slender,  rounded,  and  composed  first  of  five  pieces,  the  lower  of  which  is 
expanded  below  so  as  to  be  nearly  three-fourths  as  large  as  the  upper  dorsal 
piece  ;  while  the  succeeding  pieces  are  narrow  and  slightly  longer  than  wide, 
excepting  the  fifth  one,  which  is  a  little  wider  than  the  others,  pentagonal  in 
form,  and  siipi>orts  upon  its  superior  sloping  sides  two  equal  divisions,  which 
are  slender,  rounded  simple,  and  composed  of  pieces  about  twice  as  long  as 
wide.  Lateral  divisions  of  the  rays  (or  perhaps,  more  properly,  supports  of 
lateral  arms)  composed  of  pieces  that  are  wider  than  long,  and  rapidly  dimin- 
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iahingin  size  ft'om  tlie  (lr»  to  the  tenninal  one  ;  of  tbese,  three  can  be  eonnted 
OD  one  Bide,  but  there  may  have  been  one  or  two  more  ;  each  eappoiting  an 
erect  arm,  more  Blender  than  tlie  dorsal  one.  and  diTiding  flnt  on  th«  third 
piece,  the  ioneT  dJTieion  being  soialler  tban  the  other  and  remainiag  simple, 
while  Ihe  larger  one  bifurcates  again  on  llie  foarth  piece,  the  sabdiriiiOBi 
being  equal  and  of  the  same  siie  as  the  inner  branch  at  the  Grat  bifurcation. 
Alt  the  miliary  pieces  are  expanded  and  more  protuberant  at  the  upper  cod 
than  any  of  tbe  otbert,  though  all  of  the  other  pieces  are  slightly  projecting 
at  the  upper  end.     (Ventral  side  unknown,  j 

Column  comparalii-ely  rather  stout,  or  eiightl;  thicker  tbau  Ibe  dorutl  arm 
below  its  bifurcation  ;  composed,  two  or  three  inches  from  Ibe  body,  of  round, 
nearlf  equal,  moderately  thick  pieces,  but  near  the  body  showing  a  slight 
tendency  <□  become  pentsf^onat,  and  apparently  composed  of  more  irrCKnlar, 
somewhat  roughened  pinces.  Surface  rather  distinctly  granular,  particnlarlj 
on  the  dorsal  side  of  the  body. 

Length  of  body  exclusive  of  the  basal  piece,  0-46  inch  ;  breadth,  0-47  inch  ; 
length  of  dorsal  arm  to  Ibe  first  bifurcation,  003  inch :  entire  length  about 
rso  inch  ;  breadth  of  do.,  near  Ihe  middle,  O'lO  inch.  Length  of  upper  dortal 
plate,  0.15  inch  ;  breadth  of  do..  0-20  inch. 

Compared  with  Prof.  Hull's  figure  of  the  body  of  his  C.  lunicalui,  and  with 
specimens  we  have  identified  with  that  species,  this  form  differs  in  having  the 
body  not  narrowing  upward,  being  as  wide  across,  just  above  the  constriction, 
as  at  Ihe  base  of  the  dorsal -lateral  pieces ;  the  constriction  of  its  sides  is  alio 
distinctly  above.  Instead  of  at  the  middle  ;  while  the  outer  eloping  sides  of 
its  dorso-taternl  pieces  arc  proportionally  shorter,  and  directed  more  obliquely 
outward.  Its  dorsal  side,  instead  of  being  "flattened,"  is  also  distinctly  con- 
cave below  the  middle.  Again  its  upper  dorsal  plale  is  proportionally  smaller, 
being  considerably  less,  instead  of  more,  than  half  Ibe  breadth  of  the  body 
above  the  middle,  and  only  just  targe  enough  to  fill  the  depression  in  which 
it  rests,  without  project inj:  above  ;  while  its  lower  slopingmargins  are  rounded, 
so  as  to  give  it  a  semicircular  outline,  instead  of  being  straight. 

Compared  with  Caodottu,  Hall,  tbe  only  other  described  species  from  tbil 
boriion,  it  will  be  at  once  distinguished  by  ilie  nodose  character  of  the  latter. 
It  likewise  differs  in  the  details  of  Its  structure  from  the  various  other  species 
described  by  Prof.  Hall  from  other  borixnns. 

The  specific  name  is  given  in  honor  of  Prof.  Frank  H.  Bradley,  of  Hanover 
College,  late  oF  the  Illinois  Geological  Surrey,  who  discovered  the  typical 
specimens,  and  numerous  other  fossils,  at  the  same  locality. 

r,or,i/iiv   a,,d  Poiili'.n.     Crawforiisville,    Indiana.     Keokuk    division    of  itie 
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fbar  time*  ms  \ong  on  the  outer  side,  as  wide.  Upper  dorsal  plate  snbtrigonal, 
with  the  lateral  angles  a  little  truncated  obliquelj  ootward,  about  twice  as 
wide  as  high,  and  truncated  about  three-fourths  its  breadth  above,  for  the  re- 
ception of  the  middle  or  dorsal  arm  ;  more  than  filling  the  broad  triangular 
lotch  between  the  upper  ends  of  the  dorso-lateral  pieces. 

Dorsal  arm  simple,  and  composed,  aboTe  the  first  piece,  of  oblong  pieces, 
that  are  rounded  on  the  outer  side,  and  about  one  third  longer  than  wide. 
Lateral  divisions  of  the  rays  supported  on  the  superior  latter  sloping  side  of 
each  dorso-lateral  piece,  composed  each  of  (as  far  as  can  be  seen)  five  pieces 
ia  a  direct  range,  extending  out  laterally  and  curving  around  toward  the  ven- 
timl  side  ;  of  these  pieces  the  first  is  very  short  and  does  not  support  an  arm, 
vlulc  each  of  the  other  bears  an  erect  arm  above.  Each  of  these  lateral  arms, 
Si  far  as  can  he  seen,  givei  off  a  amall  division  on  the  dorsal  side  of  the  third 
piece  above  the  base,  while  the  main  division  of  each  bifurcates  again  on  the 
fourth  piece  above,  the  bifurcating  pieces  being  a  little  tumid.  AH  the  arms 
have  a  deep  ambulacral  f\irrow  within. 
Pieces  of  the  ventral  side  unknown. 

Length  of  base,  0*10  inch  ;  length  of  body  exclusive  of  base  0*35  inch  : 
hresdth  do.,  0-27  inch;  length  of  arms  1  inch. 

This  species  is  related  to  C.  dactglus^  Hall,  but  differs  in  having  its  dorsal 
irm  simple,  instead  of  bifurcating ;  and  its  lateral  arms  bifurcating  first  on 
the  third,  instead  of  the  fourth  piece.  From  C.  ventrieosus^  Hall,  it  also  differs 
in  having  the  dorsal  arm  simple,  instead  of  bifurcating,  while  its  upper  dor- 
iftl  piece  is  distinctly  shorter  in  proportion  to  breadth  than  in  that  species. 

If  farther  comparisons  should  show  these  forms  to  be  gcnerically  distinct 
from  Calceocrinut,  and  Cheiroermiu  is  found  to  be  tenable,  this  and  the  pre- 
tcding  species  would    have   to    be  called    Chtiroerinua   Waehsmuthi  and    C, 

The  specific  name  is  given  in  honor  of  Mr.  Charles  Wachsmutb  of  Burling- 
ton. Iowa,  to  whom  we  are  indebted  for  the  use  of  the  specimens  from  which 
ihf  <Ir*cription  was  made  out. 

/.rt«M/i/y  and  poiitinn.  Upper  Burlington  beds  of  Lower  Carboniferous,  at 
Burlington.  Iowa.     Mr.  Wacbsmutb's  collection. 

Genus   GILBERTSOCRIN'US,    Phillips. 

Subgenus  GoNiASTEROinoraiNirs,   Lyon  and  Casscday,  1859. 
Syn.   Trematoerinutj  Hall,  18C0. 

GoyiASTEBOIDOCRINUS    TBNUIRADIATU8,    M.    and    W. 

The  only  sj>ecimcn  of  this  species  we  have  seen  is  too  much  crushed  to  ad- 
mit nf  a  itetHiled  description  of  the   structure  of  its  body.     It  evidently  at- 
taint «1    a  metlinm   size,   however,  and  has  unusually  long,  plondcr,  pseudo- 
>'ra<  hUl   Appfudage?.  or  false  arms  ;  while  its  subradial  pieces  nre  produced 
ID!  ■  -b«*rt  pointed  tipines.     ltd  false  arms  are  each  compose*!,  near  the  body,  of 
•  iJ'iiittW  *eri<'-*  of  alternating  semi-elliptic  pieces,  which  nre  joined   together 
ty  thi'ir  -tmight  sides,  and  each  pierced  by  a  small  central  canal.     At  a  dis- 
UH'  f-  of  abiiut  three  or  four  pairs  of  these  pieces  from  the  body,  each  series 
of  !•!■•«  •*§  iliverges  from  the  other  at  an  angle  of  about  fifty  degrees,  thus  form- 
iLt;  tviii    wry  long,  slender,  rounded,  gradually  tapering   branches,  composed 
*■•  :i  of  A  ;4inglc  .series  of  round  pieces,  generally  less  than  twice  as  wide  as 
.If'.'.   ui*h  11  small   central  canal.     These  pieces  have  their  articulating  sur- 
f*  "•  ra<ii»tely  sttriated,  and  could  not  be  in  any   way  distinguished   from  the 
j'*i:  •*  t,f   the  c*Jnmn  of  many  crinoids,  if  found  detached. 
KriHii  I'ruf.  Hull's  ^pecios/y/>MJ»*  (which  also  belongs  to  the  section  of  the  genus 

•  *■  tttiB  «p#Tift»  i*  neither  the  ty|K»  of  the  RonuH  (rilh^ritoerinut,  nor  of  the  nuhf^enus 
Qm»taerr%'t*tnfTinit*.  the  nnine  tjfpui  can  only  servo  to  confuHt'  and  mislead  the  stiidunt  in 
-'ffk'  :  f-j  ttie  liiKtory  and  synonymy  of  the  genus,  and  hence  ought  to  be  changed. 
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with  the  psrudo-brnchUI  appendaKca  composGd,  near  Ihe  body,  of  a  doable  al- 
lernatingacneg  of  pieces,  and  bifurcatiD);  fartber  out  ioto  two  rounded  brHnchci, 
composed  eacb  of  a  single  range  of  pieces  pierced  bf  a  small  central  csn^J, 
IliG  species  under  conaideralion  will  be  readll;  distinguished  by  its  mucil 
longer  and  more  slender  pseu do- brachial  appendagee,  whieh  haro  their  piecH 
merely  rounded  and  finely  granular,  instead  of  being  each  provided  with  a 
row  of  small  tubercles  arouad  the  middle.  From  O.  lubrrculoiuM,  Hall,  (ipOi 
which,  if  correctly  idenliGed  among  tbe  apecimeua  before  ue,  has  ils  pseudo- 
brnchial  appendages  constructed,  at  the  base  at  least,  in  Ihe  same  nay,  it  will 
be  distinguished  by  having  its  subradial  pieces  produced  into  sbort  pointed 
spines,  instead  of  being  merely  tuberculiform.  The  same  character,  al  well 
as  its  larger  size,  and  more  robust  appearance,  will  also  distinguish  it  from 
our  G.fiieellia  and  O.  Ttlicalatut,  Hall  (9p.) 

The  specimen  is  loo  much  crushed  to  aflbrd  measurements  of  the  body,  but 
tbe  false  arms  measure  OdO  inch  Irom  tbe  body  out  to  the  point  of  bifurcation, 
and  0.35  inch  in  breadth.  Each  of  the  hraiichea  near  the  point  of  bifotc*- 
tion  measures  only  0-18  inch  in  thickness,  while  one  of  them  can  be  traced 
to  a  length  of  2  inches,  where  it  is  broken  off,  and  measures  0*13  inches  in 
thickuesa,  tbe  whole  length  of  each  branch  being  probably  not  leas  iban  three 


Body  rather  large,  Iruniato-oboTate,  being  narrow  below,  with  convex  sidel, 
and  truncated  above  ;  height  a  little  greater  iban  the  breadth.  Base  small, 
and  very  deeply  concave;  basal  pieces  entirely  within  (he  concavity  of  the 
uuder  Bides,  and  hidden  by  Ibe  column,  when  it  is  altacbcd  ;  apparently  com- 
pletely inverted  by  the  pushing  in,  as  it  where,  of  the  column,  around  which 
they  are  folded  down  with  their  outer  sidea  inward,  while  their  edges  that  join 
to  (he  subradials  are  turned  downward.  Subradials  of  moderate  size,  very 
tumid  or  tubcrculifarm,  but  not  pointed;  curving  into  the  concavity  below 
and  upward  al  the  outer  ends,  while  their  tumid  central  part  forms  the  base 
upon  which  the  body  stands  when  placed  upon  a  plane  surface;  all  heptagonal 
in  form,  if  we  count  an  obtuse  angle  at  the  middle  of  the  base  of  each. 
First  radial  pieces  about  as  large  ns  the  subradials,  tumid,  and  of  nearly  eqaal 
length  and  breadth ;  all  heplagonal  in  outline.  Second  radial  pieces  generally 
smaller  than  the  first,  and  prnporlionally  a  little  narrower,  rather  tumid,  and 
all  hexagonal  in  form.     Third  radial  pieces  of  about  Ihe  same  size  as  tbe 
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Surface  very  finely  granular.  Ilmpressions  at  the  corners  of  the  plates 
also  sometimes  caase  the  appearance  of  a  tendency  to  form  a  short  obtuse 
radiating  rib  at  each  side  of  some  of  the  plates,  but  this  character  is  too  faintly 
marked  to  attract  attention. 

Height  of  body  about  1*70  inch,  breadth,  1*60  inch. 

The  most  marked  feature  of  this  species  is  its  rather  obovate  form,  produced 
by  the  narrowness  of  its  lower  part  and  its  convex  sides,  and  slight  contraction 
near  the  top.  The  narrowness  of  its  lower  part  resnlts  from  the  small  size 
of  its  basal,  subradial,  and  first  radial  pieces.  The  deeply  sunken  character 
of  its  base  also  contributes  to  the  same  result,  as  it  is  not  near  so  wide  as  it 
would  be  if  its  pieces  extended  out  horizontally  from  the  column,  instead  of 
being  folded  down  with  their  backs  against  it.  It  seems  to  resemble  O.  tub' 
erculotutj  Hall  (sp.),  more  nearly  in  general  appearance  than  any  other  species 
known  to  us,  but  will  be  readily  distinguished,  not  only  by  its  different  form, 
but  by  the  proportionally  smaller  size  of  its  basal,  subradial,  and  first  radial 
pieces,  but  more  particularly  by  the  structure  of  its  false  arms,  which  are  each 
composed  at  the  base  of  six  ranges  of  pieces,  instead  of  only  two. 

Locality  and  Position.  Upper  division  Burlington  Group,  Burlington,  Iowa. 
Lower  Carboniferous.    No.  379  of  Mr.  Wachsmuth's  collection. 

Genus  LEPIDOCENTRUS,  Muller  (?)  1856. 

Entire  form  unknown.  Interambulacral  plates  rather  thin,  very  irregular 
in  size  and  form,  all  strongly  imbricating  apparently  from  below,  and  toward 
the  lateral  margins  of  the  areas ;  arranged  in  five  or  more  rows,  only  the  outer 
two  of  which  seem  to  be  continued  to  the  extremities  of  the  areas,  all  occupied 
with  generally  obscure  secondary  granules,  and  most  of  those  on  the  lower  (?) 
side  of  the  body  also  provided  with  large  primary  central  tubercles  and 
spines  ;  primary  tubercles  sometimes  showing^a  small  pit  in  the  top,  surrounded 
by  two  smooth  rings,  separated  by  an  annular  furrow,  and  all  without  any 
ring,  depression  or  prominence  around  the  base ;  on  the  upper  (?)  side  of  the  body, 
only  the  marginal  rows  provided  with  primary  tubercles.  Ambulacral  areas 
wide,  and  occupied  by  six  or  more  irregular  rows  of  unequal,  irregular  pieces, 
some  of  which  are  as  large  as  the  smaller  interambulacral  plates,  and  all  strongly 
imbricating  in  the  opposite  direction  from  the  interambulacral  series ;  each 
pierced  by  two  pores,  and  the  larger  ones  usually  marked  with  one  or  two 
additional  pits,  which,  with  the  pores,  are  surrounded  by  a  large  circular  im- 
pression, while  some  of  them  sometimes  show  a  tubercle  intermediate  in  size 
between  the  primary  and  secondary  series.  Apical  disc  unknown,  but  a  single 
rather  large  plate  believed  to  belong  to  it  is  seen  to  have  six  or  seven  pores 
circling  around  near  its  outer  margin,  and  a  small  tubercle  in  the  middle. 

This  type  is  related  to  several  of  the  other  palaeozoic  genera,  but  cannot 
be  properly  referred  to  any  of  them.  In  the  great  irregularity  of  its  interam- 
bulacral plates,  both  in  size  and  form,  as  well  as  in  the  absence  of  primary 
spines,  excepting  on  the  marginal  rows  (at  least  on  the  upper  (?)side  of  the  body) 
it  seems  to  be  very  similar  to  Perisehodomtu  of  McCoy.  It  differs,  however, 
clearly  from  that  group  in  the  much  greater  breadth  of  its  ambulacra!  areas, 
the  greater  number  of  ranges  of  ambulacral  pieces  and  their  greater  irregular- 
ity, as  well  as  in  the  much  larger  sizes  of  some  of  them,  and  their  peculiar 
circular  impression  around  the  two  pores.  If  Perisehodomua  has  its  plates 
not  imbricating,  that  would  also  be  another  important  difference,  but  although 
that  character  is  not  mentioned  in  the  description,  we  suspect  it  may  really 
exist,  because  we  find  it  to  occur  in  all  the  analogous  types  in  this  country. 

From  Lepidechinus  it  is  also  readily  distinguished,  by  the  much  greater  breadth 
of  its  ambulacral  areas,  and  its  more  numerous  rows  of  ambulacral  pieces  and 
pores,  as  well  as  by  the  larger  size  and  the  other  pecularities  of  these  species. 

In  the  breadth  of  its  ambulacral  areas,  and  the  number  of  rows  of  pieces 
occupiug  the  same,  it  is  more  nearly  related  to  our  Lepidetthes  ;  but  it  differs 
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in  the  great  irregnliiriij  of  these  pieces,  both  in  aiie  and  form,  as  well  •■  in 
the  curious  circular  impreBsiaas  of  the  SAme  :  alio  in  the  pOBBMSiOD  of  larg* 
priniar?  tuberclei  and  spiocs  on  aome  of  the  inter&mbulacral  pieces. 

tt  is  probablr  more  nearly  related  to  the  form  referred  In  thil  papet,  doabl- 
futly  to  Eoeidarii,  but  it  differs  materially  in  tbe  laucli  greater  breadth  of  ftg 
ambalBcral  nrcns,  more  aumrrouB  ranges  of  amhulacral  platea,  and  tbe  larger 
sites,  and  otber  pecnlarities  of  these  species ;  as  well  a*  in  not  having  prinuij 
spines  and  tubercles  on  all  of  Its  interambulacral  plates. 

NoTS. — After  preparing  the  foregoing  description,  with  the  view  of  propoi- 
ing  a  new  gepua  for  the  reception  of  this  fossil,  our  attention  waa  called  hj 
Prof.  Alexander  Agassiz  to  a  very  similar  type,  (hat  was  published  bj  Muller 
under  the  name  Lepidountrut,  in  18S6,  from  the  Eifel  Limestone  (Aua  den 
Abliandlungcn  der  Konigl.  Akad.  der  Wissenscbaftcn  zu  Berlin,  p.  ZGS,  Uf.  lii) ; 
but  which  has  been  entirely  overlooked  bj  subsequent  authors.  After  con- 
paring  ouc  specimens  with  tbe  figures  and  description  in  MiiUer'a  paper  (• 
copy  of  which  Prof.  Agaasii  was  kind  enough  to  loan  ua),  we  find  our  type 
agrees  so  nearly  with  his  genua,  in  all  the  parts  known  to  him,  that  we  have 
concluded  to  refer  it  provisionally  to  the  same.  Ufiller,  however,  khew  no- 
thing of  tbe  nature  of  the  ambulacral  pieces  of  his  type,  and  we  have  there- 
fore no  means  of  comparing  these  important  parts.  As  it  is  already  known 
that  there  are  various  genera  of  these  older  types,  agreeing  in  some  cbaracten 
and  diSering  in  others,  it  ia  quite  probable  our  fossil  may  belong  to  a  distinct 
genus.     If  so,  we  would  propose  to  call  it  Pholidoeidarii. 

Lbpidocbnteiis  laatnnLAais,  M.  and  W. 


The  apeciinens  of  this  fossil  that  we  have  had  an  opportunity  to  atudy  are 
too  much  crushed  and  broken  to  give  a  clear  idea  of  its  general  form,  or  to 
admit  of  being  sjslematicatly  described.  It  seems  to  have  attained  a  rather 
large  size,  however,  and  if  of  a  depressed  subglohose  form,  may  even  have 
measured  as  much  as  three  and  a  half  lo  four  inches  in  its  transverse  diameter. 
Some  spcciiueDS  show  from  five  to  six  ranges  of  interambulacral  plates  \j'atg 
together,  so  aa  10  indicate  that  there  were  at  least  that  many  ranges  between 
the  ambulacra  at  that  poiut.  These  six  ranges,  as  they  lie  Battened  by  prea< 
sure,  measure  about  two  inches  across. 

All  of  these  interambulacral  platea  are  thin  and  sharp  at  tbe  edges,  and  «f 
only  moderate  thickness  in  the  central  region,  while  they  present  such  a  variety 
of  forms  that  it  would  scarcely  be  possible  to  give  a  correct  idea  of  their  out- 
lioea,  without  describing  each  individual  plate.  They  are  geoeratly  a  little 
■■     ■  rt  of  tht  bodybeloi 
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nearly  in  their  relative  positions,  excepting  that  they  are  all  spread  almost  on 
a  plane,  and  more  or  less  displaced  and  broken  bj  accidental  pressure.  Here, 
near  the  ends  of  the  areas,  there  are  apparently  only  two  rows  of  interambu- 
lacral  plates  in  each  series,  the  two  ranges  measuring  together  only  about  0*40 
inch  in  breadth ;  soon,  however,  they  pass  into  three  or  four  ranges.  The  am- 
bulacral  areas,  at  about  one  inch  from  the  apparent  position  of  the  oral  orifice, 
measure  nearly  an  inch  in  breadth,  and,  as  near  as  can  be  counted,  there  appear 
to  be  there  six  or  more  ranges  of  ambulacral  plates.  These  plates  appear  to 
increase  in  size  and  decrease  in  number  toward  the  end  of  the  areas,  so  that 
some  of  them  are  there  nearly  as  large  as  the  adjacent  interambulacral  plates. 
They  are  generally  wider  than  long,  and  as  they  lie  together  present  more  or 
less  rhombic  faces,  arranged  somewhat  like  the  scars  on  the  surface  of  some 
species  of  Lepidodendron,  This  similarity  is  also  increased  by  the  pores,  and 
some  little  pits  in  the  central  region,  surrounded  by  the  circular  depression. 
Some  of  the  larger  of  these  plates  have  the  pores  near  one  end,  and  a  tubercle 
occupying  the  middle,  nearly  as  large  as  the  primary  tubercles  on  the  adjacent 
interradials.    These  probably  belong  to  the  middle  ranges. 

The  larger  primary  spines  attained  a  length  of  about  one  inch,  and  a  thick- 
ness of  0*10  inch  at  the  head,  which  is  a  little  swollen ;  above  this  they  taper 
rather  gradually,  are  rounded,  nearly  straight,  and  marked  by  minute,  crowded, 
longitudinal  striae.  Among  the  ambulacral  plates  there  are  also  seen  lying 
scattered  about  a  number  of  other  spines,  from  one-fourth  to  one  third  the 
size  of  those  described,  and  of  very  nearly  the  same  form.  These  seem  to  be- 
long to  the  ambulacral  plates,  on  most  of  which  we  see  a  tubercle  larger  than 
the  secondary  tubercles  of  the  interambulacral  plates.  Many  much  smaller 
spines  than  the  latter  are  likewise  seen,  that  probably  belong  to  the  secondary, 
or  perhaps,  more  properly,  tertiary  series. 

Locality  and  position.    Hamilton  and  near  Nauvoo,  Illinois  ;  in  the  Keokuk 
division  of  the  Lower  Carboniferous  Series. 

EociDARis  ?  SQUAMOSA,  M.  and  W. 

Body  attaining  a  large  size,  apparently  depressed-subglobose  in  general 
form.  Interambulacral  plates  rather  thick,  in  eight  or  more  longitudinal  rows 
near  the  middle  of  each  area,*  but  apparently  only  the  two  outer  rows  con- 
tinued to  the  oral  aperture ;  all  presenting  the  usual  hexagonal  form,  except- 
ing the  pentagonal  marginal  rows,  and  distinctly  imbricating  apparently  from 
the  lower  side  upward,f  as  well  as  inward  toward  the  central  row,  excepting 
the  two  outer  rows  on  each  side,  the  lateral  imbrication  of  which  is  outward^ 
that  is,  the  outer  row  laps  the  edge  of  the  ambulacral  series,  and  the  next 
range  laps  the  edge  of  the  outer  row,  while  its  inner  edge  laps  that  of  the  next 
row  within,  and  so  on  to  the  middle  row,  which  is  lapped  on  both  sides ;  each 
with  a  comparatively  large,  smooth,  saucer-shaped  depression,  occupying  the 
central  region,  from  the  edges  of  which  the  surface  is  distinctly  beveled  off  in 
every  direction  to  the  margins,  the  beveled  edges  that  pass  under  the  edges  of 
the  adjacent  plates,  however,  being  distinctly  wider  than  those  lapping  the 
adjacent  pieces,  these  lapping  edges  being  as  if  ground  off  obliquely  under,  or 
in  other  w^ords,  beveled  on  the  inner  side ;  tubercles  for  the  support  of  the 
primary  spines  smooth,  prominent,  rather  large,  and  rising  in  tbe^  middle  of 
the  sauccr-shaped  central  depression,  narrowing  upward  to  near  the  top,  where 
there  is  a  circular  depression  surrounding  a  very  narrow,  prominent,  perfo- 
rated, central  process,  for  the  immediate  articulation  of  the  primary  spines ; 
most  convex  part  of  each  plate  surrounding  the  smooth,  saucer-shaped  depres- 

*  Eight  rows  are  seen  in  the  specimen  at  the  widest  part,  but  we  are  not  sure  this  is  the 
middle  of  the  area,  owing  to  the  imperfection  of  the  specimen. 

t  Thi8  imbricating  character,  as  well  as  several  others  mentioned  in  the  above 
description,  may  be  of  more  than  specific  value,  and  they  are  mentioned  here,  along  with 
specific  characters,  because  we  are  in  doubt  in  regard  to  the  generic  relations  of  the 
fossil. 
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enled  with  a  few  very  Binall  pustules,  upon  which  Bmall  secoDdkij 
gpinfis  probably  articulated.  Primarj  apiues,  apparently  oae  inch  or  more  in 
leogth,  rounded,  slender  and  nearly  or  quite  straight,  with  the  articulating 
end  perforated  and  a  little  enlarged,  so  as  to  form  an  undefined  ring ;  surface 
ornamented  witli  minute,  crowded,  longitudinal  etriie,  only  risible  by  the  ud 
of  a  good  magnifier. 

Ambulacra  narrow,  or  only  about  equaling  the  breadth  of  the  marginal 
rows  of  inlerambulacral  plates  on  each  side,  slightly  conrei.  Ambulacral 
pieces  slightly  imbricating  in  the  opposite  direction  from  the  interambulacral 
series,  of  rery  unequal  sixe  and  form,  and  irregularly  arranged,  most  of  thote 
starting  from  the  mesial  ligiag  Suture,  eitending  out  so  at  to  connect  with 
the  crenated  lapping  margins  of  the  outer  ranges  of  interambulacral  plalel, 
while  many  of  those  slatting  from  the  latter  inward,  wedge  out  more  or  lesi 
abruptly  between  the  others,  at  larious  distances  before  reaching  the  mesial 
suture,  so  as  to  present  the  appearance  of  a  strong  tendency  to  run  into  two 
rows  of  pieces  on  each  side  of  the  mesial  suture ;  each  pierced  by  two  poret, 
which,  owing  10  the  irregular  arrangement  of  the  plates,  present  the  appear- 
ance of  forming  two  double  rotrs  along  near  each  lateral  margin  of  each 
ambulacrum,  or  four  rows  to  each  of  these  areas.  They  might,  howcrer,  with 
probably  almost  as  much  propriety,  be  counted  as  one  double,  sirongly  zigiag 

Near  what  appears  to  be  the  position  of  the  oral  opening,  there  is  adheTing 
to  the  specimen  one  half  of  a  stout  jaw,  0-60  inch  in  length.  On  its  outer  aide 
it  is  cuneiform,  a  little  arched,  and  provided  with  a  broad,  longitudinal,  ex- 
centric  furrow  ;  its  lateral  margins  are  Bmootli,  and  near  0*30  inch  in  breadth 
at  the  base,  and  converge  to  a  sharp  edge  within.  We  have  now  tolerable 
good  evidence  that  all  the  different  genera  of  the  PerUchoeehinidm  are  pro- 
vided with  strong  jaws. 

Tbc  specimen  is  loo  imperfect  lo  give  a  good  idea  of  its  general  form  or  file. 
As  it  shows  one  of  the  interambulacral  areas,  however,  lo  be  near  two  inchei 
broad,  it  is  probable  the  entire  fossil  was  not  less  than  four  and  a  half  inches  in 
its  transverse  diameter.  The  largest  interambulacral  plates  measure  about  0'3S 
inch  in  length  and  breadth,  while  those  of  the  outer  rows  neil  the  ambulacra 
are  proportionally  narrower.  The  primary  spines  seem  to  be  about  one  inch 
or  more  in  length,  though  we  have  seen  none  entire.  The  longest  fragments 
we  have  seen,  are  about  half  an  inch  long,  0-10  Inch  in  tbicknesa  at  the 
articulating  end,  and  0-06  inch  in  dinmeler  a  little  abore,  but  without  any- 
taper  toward  the  broken  end.  The  ambulacra!  areas  are  only  about  0-26  inch 
in  tireadth  at  the  widest  piece,  near  !he  middle,  and  about  four  to  si«  of  their 
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Fig.  1.     Beluga  r  h  i  n  o  d  o  n  Cope  cranium,  from  above ;  from  Upemayik. 

Fig.  la.  Beluga  rhino  don   teeth. 

Fig.  2.     Beluga  d  e  c  I  i  v  i  8  Cope  scapula. 

Fig.  3.     Beluga  angustata  Cope  scapula. 

Fig.  4.  Balsena  c  u  1 1  a  m  a  c  b  Chamisso  ;  from  north  west  coast ;  propor- 
tions approximate.  (Capt.  Scammon  does  not  represent  the  re- 
curved rictus  figured  by  Chamisso. 

Pig.  5.  Megaptera  v  e  r  s  a  b  i  I  i  s  Cope ;  from  California  coast ;  drawn  to  a 
scale  of  -25  inch  to  a  foot.  This  and  all  the  remaining  cuts  re- 
duced to  two-thirds  of  the  proportions  given. 

Fig.  G.     Megaptera   v  e  r  s  a  b  i  1  i  s,  from  below. 

Fig.  7.  Rhachianectes  g  1  a  u  c  u  s  ;  from  the  Californian  coast ;  scale  '25  inch 
to  a  foot. 

Fig.  8.     Rhachianectes  g  I  a  u  c  u  s  Cope,  from  below. 

Fig.  9.  BalsDuoptera  v  e  1  i  f  e  r  a  Cope,  approximate  proportions;  from  coast 
of  California. 

Fig.  10.  Balapnoptera  velifera,  approximate  proportions,*  from  Queen 
Charlotte  Sound,  February,  1865. 

Fig.  11.  Sibbaldius  sulfureus  Cope,  approximate  proportions;  from  Cali- 
fornia coast. 

Fig.  12.  Globiocephalus  scammonii  Cope;  coast  of  California;  about  -5 
inch  to  the  foot. 

Fig.  13.  Same,  from  below. 

Fig.  14.  "Bottle-nose  Grampus  ;  *  California  coast ;  scale  near  '5  inch  to  the 
foot. 

Fig.  15.  Orca  recti  pi  una  Cope,  male;  approximate  proportions;  Cali- 
fornia COUtit. 

Fig.  16.  Orca  reotipinna  Cope,  female;  same  scale  and  locality. 

Fig.  17.  Orca  ater  Cope;  Juan  de  Fuca  Straits,  1868. 

Plate  I.  Hyperaodon  from  the  shore  of  Narragansett  Bay,  near  Tiverton,  Rhode 
Island  ;  from  photograph?  obtained  by  Samuel  Powell,  formerly 
Secretary  of  the  Academy,  at  Newport,  Rhode  Island. 
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Cab.  X.  H.)  in  which  same  of  the  interambulacral  plates  are  provided  with  a 
Imrge  central  tubercle,  while  others  apparently  have  none.  We  are  not  in- 
formed whether  these  larger  tubercles  are  perforated  at  the  end,  as  in  ArehiE' 
^eidarit  and  Eotidarit^  or  whether  thej  are  without  such  perforation,  as  in 
P^Urckimut ;  but  if  it  belongs  to  the  same  family  as  that  including  Paltechinut^ 
of  which  Lfpideckintu  is  supposed  to  be  a  sub-genus,  it  is  almost  certain  that 
it«  tuber  den  are  not  perforated. 

At  anjr  rate,  our  fossil  differs  fVom  L.  raritpmU  in  the  following  characters, 
thmt  aeem  to  be  of  more  than  specific  importance.  In  the  first  place,  it  differs 
materiallj  io  the  verj  irregular  nature  of  its  ambulacral  pieces,  which  show  a 
•troDir  lendeicj  to  pass  into,  and  in  fact  do,  at  some  places,  actually  pass  into 
two  rows  on  each  side  of  the  mesial  zigzag  suture,  instead  of  having  clearly 
bat  a  single  row  on  each  side,  with  each  piece  extending  entirely  across  from 
the  mesial  suture  to  the  lateral  margins.  Again,  it  differs  in  having  a  large 
central  tubercle  and  spine  on  each  one  of  all  the  plate  of  the  entire  interambu- 
lacral series.  The  lateral  imbrication  of  the  plates,  in  our  type,  is  also  different, 
the  direction  of  the  imbrication  being  inward,  excepting  in  the  two  outer 
rows  on  each  side,  instead  of  outward  in  the  whole  series,  the  middle  row 
being  clearly  lapped  on  each  side,  instead  of  lapping  those  on  each  side  of  it. 

The  strongly  imbricating  character,  especially  of  the  interambulacral  plates 
in  our    ^pe,  is  a  very  marked  feature  throughout ;  the  lapping  edges  being 
sometimes  at  least  one-fourth  the  entire  breadth  of  these  pieces,  and  yet, 
owing  to  the  accuracy  with  which  they  are  beveled,  they  lie  so  evenly  together 
that  this  peculiarity  is  scarcely  apparent  where  the  plates  have  not  been  dis- 
placed.    We  are  not  aware  whether  this  imbricating  character  of  the  plates 
has  been  observed  in  any  of  the  European  types  on  which  the  genera  EoddC' 
ria  and  Artfutocidaria  were  founded.*     It  is  certainly  more  or  less  marked, 
however,  in  several  of  the  American  forms  now  before  us  that  have  been  re- 
ferred to  the  latter  genus.     For  instance,  it  is  clearlv  seen  in  the  typical  speci- 
men of  A.  Agaatiii^  of  Ilall,  and  less  distinctly  in  his  A.  Shumardi.     We  can 
a^io  »ee  indications  of  it  in  A.  Wortheni^  of  Hall,  though  owing  to  the  thinness 
of  iu  plates,  the  beveling  of  their  edges  is  less  apparent.     All  these  species 
bav«  the  peculiar  ring  or  prominence  around  the  base  of  the  tubercles  sup- 
porting the  primary  spines,  seen  in  the  true  Archatocidaris^  and  distinguishing 
it  frum   Eoctdarit.     It  seems  therefore  probable  that  this  character  may   be 
m^re  ur  less  marked  in  both  Arehceoeidarit  and  Eocidarit,  but  most  apparent  in 
species  which,  like  that  we  have  here  described,  are  provided  with  plates  of 
more  than  the  usual  thickness. f 

So  far  as  we  are  aware  no  European  species  of  Eooidarit  showing  the  struc- 
ture and  arrangement  of  the  ambulacral  series  of  pieces  has  been  discovered  ; 
at  least  we  have  seen  no  figures  or  descriptions  of  such.  Prof.  Hall,  however, 
4uis  described  a  species  from  the  Chemung  group  of  New  York  (Twentieth 
Report  Kegeat's  Univ.  p.  298^,  to  which  Vanuxem  had  given  the  name^cAiiiM^ 
i'rydemfHMif^  but  which  is  said  to  be  an  EoddariM,  In  this  the  ambulacral 
pistes  are  described  as  being  in  two  ranges  without  any  intercalated  pieces,  if 
«e  auderstandthe  description  correctly. 

Frum  all  that  is  therefore  known  in  regard  to  the  several  types  mentioned, 
we  are  much  inclined  to  believe  that  our  fossil  will  be  found  to  belong  either 
u*  a  distinct  subgenus  under  Eoctdarit^  or  to  an  allied  new  genus.  In  cither 
rsM  we  would  propose  for  the  group  the  name  of  Lepidocidarit. 

htcahty  and  poiifion, — Lower  beds  of  the  Burlington  group,  Burlington, 
lovft.     Lower  Carboniferous.     Xo.  404  of  Mr.  Wachsmutlfs  collection. 

•  HiiQ'>  of  Prof.  I>«>i>or'8  ftKurcs  of  the  plates  of  Eocidaris  appear  to  show  indications  of 
■'•arriaal  ^i«f«liDg,  while  others  do  not. 

*^Mf  thi«  was  written  we  have  been  led  to  believe  this  imbricating  character  of  the 
f -air*  i*  mor*  or  le«*  defined  in  all  the  ArehKfKidandM  as  well  as  In  some  of  these  older 
trpea.  appMratiy  not  belonf  ing  to  that  family. 

ll^.J  6 
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BoiJj  Bmall,  and  apparcDtl;  oral  or  BubgloboM.  lDt«rambnt*craI  are**  ■ 
liltle  couTex.  Interim bulacral  p1at«s  in  eiten  rows  at  th«  middle,  bat  appar- 
ently onl;  the  margiaiil  raws  of  pentngonal  pieces  are  coatinned  to  the  upper 
and  loircr  extremities  of  the  areas,  the  intermediate  heiagooal  piecea  rnDniBg 
out  at  various  distances  between  the  middle  aad  the  ends  of  the  areas  ;  thick' 
ness  of  each  about  half  the  breadth  of  the  largest ;  all  orDamented  with  cIdmI/ 
set  granules,  of  which  25  to  30  mnj  be  counted  on  each  of  the  larger  piecei. 
Ambalacral  areas  slightly  cotiTei,  and  equaling  in  breadth  the  first  and  second 
rows  of  interambnlacral  plates  on  each  side ;  composed  of  Terj  short  piecal, 
which  are  a  little  Ihlnoer  than  the  interambnlacral  plates,  and  aboat  three 
times  as  wide  as  long,  the  nidest  part  of  every  alternate  one  being  at  the  onter 
end,  which  is  received  into  a  little  sinus  in  the  adjacent  marginal  interatn- 
bu  la  era!  plate  {there  being  generally  three  of  these  Utile  sinuses  to  each  of 
these  plates),  while  the  intermediate  pieces  nsnally  wedge  ont  rather  abmptlj 
before  quite  reaching  the  lateral  margins ;  the  two  pores  at  the  cater  end  of 
each  piece  arranged  so  as  to  form  two  zigzag  or  undulating  rows  along  the 
lateral  margine  of  each  amhnlacral  area;  surface  of  the  T'hole  series  oecapled 
bj  granules  of  the  same  size  as  those  of  the  interambnlacral  plates. 

Entire  dimensions  anknown  ;  greatest  breadth  of  iDlerambniacral  areu 
0'T6  ini^b  ;  do.  of  ambulacra,  0'22  inch  ;  nnmber  of  ambnlacral  pieces  in  0-19 
inch,  on  each  side  of  the  mesial  suture,  ten. 

This  species  will  be  readily  dislinguised  from  onr  F.  BurlinglimauU  bj  the 
proportionally  greater  brcadlh  of  the  ambulacra,  and  the  smaller  size,  and 
greater  number  of  its  iuterambulacral  pieces,  there  being  seren  rows  of  tha 
latter  pieces  at  the  widrst  pert  of  the  area,  at  a  point  equaling  the  breadth  of 
these  areas  in  P.  Burlingtontmit,  where  there  are  only  four  or  five  rows  of 
these  pieces.  Again  its  ambulacra)  areas  are  equal  in  breadth  to  the  first  aad 
second  rows  of  Interambutacral  plates  on  each  side,  taken  together;  wbila 
those  of  P.  BuTlinglonttitit  are  scarcely  wider  than  the  single  marginal  row  on 
each  side, 

Localiri/  and  ponthn, — Upper  diTisioa  of  the  BnrltDgton  group,  Barlingtoo 
Iowa.    Lower  Carboniferous.    So.  407  of  Mr.  Wacbsnath's  collection. 

Note  on  the  Genns  OSYCHASTER,  M.  and  W. 
The  borrowed  specimens  from  which  we  made  out  the  ontline  cuts  and  de- 
scription of  this  type,  published  in  the  third  Tolume  of  the  Illinois  Oeological 
Report,  p.  GZ6,  had  been,  to  a  great  extent,  denuded  of  their  enter  covering  In 
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in  the  specimen  illustrated  by  as  are  the  oral  and  adjacent  pieces  acci- 
dentally pushed  upward,  and  seen  from  the  upper  or  inner  side  after  the  re- 
moval of  the  dorsal  side  or  covering ;  and  that  the  central  opening  is  the 
oral  aperture.  At  any  rate  we  know  of  no  other  way  to  account  for  the 
very  different  appearances  presented  by  these  fossils, when  examined  in  different 
conditions. 

Since  we  have  had  some  specimens  of  this  type  at  hand  which  we  have  felt 
at  liberty  to  grind  and  cut  into,  so  as  to  reveal  more  clearly  their  structure,  we 
find  that  the  arm-pieces,  which  in  the  denuded  specimen  first  examined  by  us 
presented  the  appearance  of  becoming  isolated,  deeply  furrowed  lanceolate 
pieces,  at  a  little  distance  from  the  body,  and  of  very  little  thickness  or  depth, 
really  appear,  when  ground  off,  to  extend  nearly  all  the  way  down  from  the 
dorsal  to  the  ventral  sides  of  the  arms,  and  to  be  connected  and  articulated 
together,  like  those  nearer  the  body  by  little  processes  and  sockets ;  the  com- 
paratively thin  furrowed  dorsal  edges  becoming  thicker  farther  in. 

Sometimes  these  arm-pieces  appear  as  if  consisting  of  two  rows  joined  in 
pairs  at  their  inner  ends  along  the  middle  of  the  dorsal  side,  there  being  a 
rather  large  pore  (or  possibly  only  a  deep  pit)  at  the  junction  of  the  two  pieces 
forming  each  pair.  In  other  instances,  as  seen  detached,  these  pairs  of  pieces 
are  found  to  be  firmly  anchylosed  so  as  to  form  single  pieces,  extending 
across  the  whole  breadth  of  the  arms,  without,  however,  obliterating  the  ap- 
pearance of  a  rather  large  mesial  dorsal  pore. 

We  have  not  yet  had  an  opportunity  to  see  the  under  side  of  the  body  or 
arms  in  any  of  the  Crawfordsvilie  specimens,  but  Mr.  Wachsmuth  has  a  speci- 
men from  the  Burlington  division  of  the  Lower  Carboniferous  beds  of  Bur- 
lington, which  would  seem  to  belong  to  this  genus,  though  specifically  distinct.* 
This  is  the  form  Prof.  Hall  has  described  in  some  preliminary  notices  of  fossils 
(issued  at  Albany,  N.  Y.,  in  1861),  under  the  name  Protaaterf  Barriti.  This 
fossil  has,  so  far  as  we  have  been  able  to  see,  essentially  the  same  structure, 
and  shows  along  the  under  side  of  the  arms  a  broad  shallow  depression  in  the 
arm-pieces,  somewhat  like  an  ambulacral  furrow.  None  of  the  specimens  of 
either  species  we  have  seen  show  any  indications  of  any  proper  extended  disc, 
the  body  being  comparatively  small.  It  also  evidently  differs  in  several  points 
of  structure  from  Frotasttr. 

So  far  as  its  structure  is  yet  known,  it  seems  to  be  a  true  Ophiurian.  We 
only  know  the  species,  Ony chatter  fleziUs. 


Bemarkg  on  the  BLA8T0IDEA,  with  Desoriptioni  of  Hew  Speoiof. 

BY  F.  B.  MEEK  AND  A.  H.  WORTHEN, 

Of  the  Illinois  State  Geological  Survey. 

In  regard  to  the  nature  of  the  functions  for  the  performance  of  which  the- 
openings  in  the  summit  of  this  group  of  fossils,  as  the  specimens  are   usually 
found,  were  designed,  authors  do  not  entirely  agree.     The  central  opening  has 
been  most  generally  regarded  as  the  mouth,  and  the  others  surrounding  this 
(excepting  one  that  is  always  larger  than  the   others)  as  ovarian  apertures  ;. 
while  the  larger  one  is  usually  supposed  to  be  the  anal  aperture,  with,  in  some 
types,  two  of  the  supposed  ovarian  apertures  opening  into  it,  one  on  each. 
side.f 

*  Wo  have  not  yet,  however,  seen  any  of  the  little  articulating  knobs  on  the  scales  of 
this  Burlington  species.  These  import  the  granular  appearance  to  the  surface  of  our 
typical  8pccies,  in  which  each  scale  has  one  of  thet>e  little  knobs  articulated  in  its  middle. 
Ir  the  Burlington  species  did  not  have  these,  it  may  belong  to  another,  but  allied  genus. 

t  In  the  genus  Centre  mitts,  as  specimens  are  usually  found,  there  are  five  of  these  open- 
ings of  the  8unimit,  surrounding  a  central  pentagonal  aperture.    Of  these  fi.ve  surround- 
ing openings,  four  are  known  to  be  divided  within  into  two  each,  and  the  tidh  one  into- 
three,  the  middle  one  of  these  three  being  generally  supposed  to  be  th«  anal  opening. 

1869.] 
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Dr.  F,  Roomer,  who  in  185S  |jubllEfaed  a  benutiful  and  vtluabla  monORTAph  of 
mostorilie  Bpeci«aorihil  group  Ihtn  known,  giving  accurate  illnatr*tioniof*l- 
iDoet  the  entire  anatomj  of  Ibe  gvaus  I'eatrenitit,  including  the  anni  or  pin- 
nulre,  and  other  parte  not  previously  iiiuslrated,  regarded  the  lummitoiirningl 
in  that  genua  at  dated  above.  He  noticed,  however,  that  in  NvcUorimu 
(—  Elvthnut,  Roemer)  tbs  central  opening  is  covereil  in  bj  a  Beriei  of  ivkII 
plaica,  and  that  in  Codailrr,  the  openings  correaponding  to  the  lO'Colled  ovarian 
apertures  of  I'rnlrtmitu  seem  to  be  absent,*  At  tbnt  time  Dr.  B.  Was  appK- 
lenllj  not  aware  of  Ibe  fact  that  Owen  and  Sbumard  had,  in  1B5D,  annonnctd 
that  all  of  the  summit  opeainga  in  I'tntrtmilri  Oadoni  are,  in  perfect  specimcnt, 
covered  br  minute  plateB,t  aa  had  been  shonn  by  bimaelf  to  be  the  com  wttb 
the  central  opening  iu  yueltomnut,  since  he  seema  to  have  regarded  Ihia  cbar- 
acter  as  one  of  the  distinctions  between  the  latter  genua  and  FtnlreMita. 

Dr.  Sbumard  baa  also  since  shown  tbnt  this  character  not  otilj  occun  ta 
other  trne  PrntTtmiiri,  such  aa  /'.  coaoidnu,  I'.  (u/ca(tH,|  etc.,  but  that  at  leaM 
the  central  hiatus  in  several  epecics  of  the  genua  Gtanaloermta  {^^  FentremiUI, 
section  KUipIki,  of  Roemer),  such  as  G.  Sayi,  O  iitfo  and  G.  Ifontoadii,  U  alM 
known  to  be  covered  in  the  same  waj,  in  pcrfeclt^  preserved  specimens. 

Dr.  C.  A.  White,  the  present  able  Stale  Geologist  of  Iowa,  also  announced, 
in  a  verj' interesting  paper  on  the  summit  structure  of  the  Biastoiden,  pnb- 
lished  in  1863,  that  in  well  preserved  specimens  of  Pentrenattt  lUUi/armu  the 
central  Bud  anal  openings  are  both  covered  bf  amall  pieces  J  Be  likewiae 
■taled  in  tbe  same  paper  that  be  lind  seen  specimens  of  Orauatoeriniu  Xbr- 
Koodii  with  the  central  hialua  covered  hy  small  pieces,  and  that  from  this  cot- 
ering  a  double  series  of  nilnute  aliernslltig  pieces  could  be  seen  extending  oat 
the  mesial  furrow  of  each  pseud o- am bii literal  area  for  some  iliatance.|| 

We  have  alao  seenspcciincna  of  I'talremitci  ilelli/orniii,  Granaloerimu  mth,  Q. 
A'oriroBdii  Siad  O.  >Sayt  (most  of  Ihem  belonging  to  Mr.  Wachsmuth'i  collection), 
showing  the  central  opening  covered  by  small  pieces,  and  continuing  out  from 

andlheolhsr  two,  ooeoaeicti  Bide  of  this.  likathoHe  of  other  lateral  openings,  are  moM 
Rencrnlly  viewed  as  ovarian  apenuraa.  In  some  species  of  OranaUerimu.  however,  the 
opeuinipcoiTcsponiilng  In  il»  fuur  in  /^nfniniM.dlTliied  into  two  each  within,  aclnallr 
appear  at  the  sutracs  as  fuur  pairs  of  dlBtmut  ui^dIdki  ;  while  Id  other  typea.  such  aa  Xtf 
cfaDnnw.  and  aniD*  'pecles  aiiparvntly  allied  to  cwuihr  (more  properl;  Cbrfanujiir),  ih* 
(uppOHd  ovarian  apnrturea  uppear  ai  fi%e  pulrs  of  acparats  openiuga,  all  dlitlncl  from 

Ai  was  fl'nl  lllnalrated  b;  ■      - 

aloDK  III*  inner  slda  of  eai 
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these,  a  dooble  series  of  minute  alternating  pieces  a  short  distance  alon)^  the 
mef  ial  furrowi  of  each  pseado-ambulacral  area,  as  Dr.  White  mentions  seeing 
in  Grauatoerinu*  Nvmeoodii*  These  little  pieces  do  not  fill  the  linear  furrows, 
hoverer,  bat  cover  them  over^  so  as  to  leare  a  small  canal  passing  along  under 
them,  and  under  the  little  rault  covering  the  central  opening,  in  such  a  manner 
as  to  communicate  through  the  latter  with  the  visceral  cavity  within  the  bodj. 
From  all  that  is  therefore  now  known,  we  think  there  is  little  room  for 
doubting  that  at  least  the  little  central  opening  seen  in  these  fossils,  in  the 
condition  in  which  the  specimens  are  usually  found,  is  really,  in  perfect  exam- 
ples, always  covered  by  small  pieces  in  all  the  different  genera.  We  also  re- 
gard this  little  covering  of  minute  pieces  as  corresponding  to  the  ventral  disc, 
or  vault,  of  the  typical  Crinoids,  this  part  being  here  reduced,  as  it  were,  to  its 
Biaimum  size  by  the  closing  in  of  the  surrounding  parts.  Ilence  we  incline  to 
concur  with  Dr.  White  in  the  opinion  that  the  pieces  composing  this  disc,  at  least 
'uk  XtaelfocriHUtf  Oranaiocrinv$  tmd  PentremiiMtUlli/onniiy  if  not  indeed  in  all  the 
Blattoids,  were  not  constructed  or  arranged  for  being  opened  and  closed  at 
will,  to  admit  food  into  the  mouth,  whatever  may  have  been  the  nature  of  those 
covering  the  other  openings.f 

la  18C2  M.  II.  Dujardin  and  Hope,  who  were  not  aware  that  any  of  the 
openings  in  the  summits  of  these  fossils,  excepting  the  central  one  in  Nueleocri" 
mu,  were  erer  covered  by  small  pieces,  expressed  the  opinion,  in  their  valuable 
work  on  the  Rekinodermata^  that  the  so-called  ovarian  apertures  in  the  Blas- 
toids  are  not  such,  but  that  they  and  the  internal  tubes^  with  which  they  con- 
sect,  along  with  the  pseudo-ambulacral  pores,  constitute  the  respiratory  appa- 
ratus of  these  animals,  while  the  aperture  usually  regarded  as  the  anal  opening 
tbty  consider  the  ovarian  orifice.  From  the  fact  that  they  seem  to  believe  that 
the  typical  palseozoic  Crinoids  were  probably  nourished  by  surface  absorption, 
or  through  the  agency  of  the  column,  rather  than  by  food  taken  into  a  diges- 
tive apparatus  through  a  mouth,  we  infer  that  they  suppose  the  Blastoids  had 
neither  anal  nor  oral  aperture. 

In  rc-gard  to  the  existence  in  the  palaeozoic  Crinoids  of  a  well  developed 
digeiitive  sack,  however,  analagous  to  that  seen  in  the  existing  Crinoids,  the 
ditcoveries  made  in  this  country  certainly  seem  to  leave  little  room  for 
donbu,  while  it  appears  to  us  more  in  accordance  with  all  that  is  now 
known  in  regard  to  the  general  anatomical  structure,  and  the  arrangement  of 
the  nrproductive  organs  of  the  living  types  of  the  Crinoidea,  to  suppose  that  the 
opening  usually  regarded  as  the  anus  in  the  Blastoids  was  really  such,  or  as 
Dr.  White  and  Mr.  Billings  maintain,  both  mouth  and  vent,  than  that  it  was 
aa  ovarian  aperture.  The  fact,  too,  that  there  certainly  seems  to  have 
been  no  direct  passage  or  communication  whatever,  so  far  as  we  have  been 
able  to  see,  between  the  interior  of  the  internal  tubes  under  the  pseudo-ambu- 
lacra and  the  general  visceral  cavity,  would  also  appear  to  be  an  objection  to 
the  conclusion  that  they  and  the  external  openings  with  which  they  connect 
were  really  respiratory  organs. 

*  Th*»e  mmuta  pieces  we  believe  extended  all  the  way  down  the  ambulacral  furn)w«i 
a  OTm«,  if  not  mil  typed  of  the  BUuUridea,  and  we  even  PUftpect  that  another  serins  covered 
Uw  littl«*  transverse  furrows  extending  across  to  the  banes  of  the  pinnuloD,  and  possibly 
■b  tii#  mmbolacral  fUrrows  of  the  latter,  as  we  have  seen  in  the  pinuula  of  Batocriniu 

CvMTyi. 

t  In  i¥m/r*mH«a  eonoidtut^  as  fisiired  by  Dr.  Shumard,  the  small  pieces  covering  the  cen- 
tni  ofiii-nlnff  have,  as  sunest4>d  by  him,  in  their  reKulnrity  of  form  and  arrangement, 
BUf*h  tit*'  Appearmnce  of  ttie  pieties  closing  the  so-called  ovarian  aperture  of  the  CjfdfwUa ; 
!r-m  whi<*b  it  might  be  infernid  that  in  this  genus  these  pieces  might  posBibly  have  been 
mu'ttii\0.  Pit  that  tney  could  have  opened  and  closed,  as  valves.  We  doubt,  however,  very 
mirh  thai  they  e«»ald  have  fonned  so  striking  an  apparent  exception  to  the  corres- 


t^  adiBg  parts  of  other  types  of  the  group.    We  think  it  proluble  that  small  openings  ex- 
•I  uB'i'T  tlii«  little  group  of  plates,  at  tlie  upper  terminations  of  the  imibulacral  furrows. 
Tbi*  •^•'Mit  the  more  prr»bable  liecause  Dr.  S.  describes  these  little  pieces  as  being  very 


i'S^r*-ut\y  arranged  in  i^ntrtmiifM  tulratui. 

Z  Tn^*^  arr  generally  more  properly  folds  of  a  thin  calcareous  plate,  >>ut  in  the  so-called 
Aafrr«t'^j  ttflH/'irmi$,  and  other  types,  each  separate  fold  connects  with  the  inner  wall 
iJ.  ;t.i>  w«y  down,  excepting  at  the  upper  end,  so  as  to  form  a  distinct  compressed  tube. 
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Dr.  Wbite  has  made  the  ingcaious  BnggGatioa  (See  Boit.  ProceediDgs  Already 
cited,  that  tbese  internal  tubes  and  tb«  openiiigB  and  porea  pMsiDgiDio  tbeiD* 
may  bave  been  for  liie  purpose  of  drairing  in  VFater  and  injecting  it  into  the  plD- 
Dutie,  in  order  to  elevnte  nnd  move  tb  em  at  will,  without  the  Hgeacj  of  a  complex 
muscular  ej-atem,  npparently  so  inconsistent  irith  tbe  structure  of  a  being  to  low 
in  the  scnie  of  animal  life.  It  is  true  the  unelastic,  rigid  nature  of  tbese  UtUe 
calcareous  lubes  would  seem  tu  bo  an  objection  to  this  view,  but  this  objection 
would  doubllcas  appi;  with  equal  force  against  the  opinion  that  tbey  were 
respirator)- organ s.f  Poesiblj-,  however,  this  apparent  difficQltjmajhave  been 
obviali^d  by  the  presence  of  thin  membranaceous  sacks  wilbin  these  tubes,  ini- 
ceptible  of  contraction  and  expansion  to  tbe  extent  of  tbeir  internal  cnTitiel. 

Our  own  obserFotions,  both  of  tbe  typical  Crinoidg  and  of  the  Blastoidi, 
have,  as  already  stated,  led  us  to  believe  that  the  series  of  small  pieces,  prob- 
ably alwn.ys  originnlly  corering  Ibe  small  central  opening  Been  in  imperfect 
specimens  of  the  latter  group,  represents  the  vault,  or  ventral  disc,  of  the  typi- 
cal Crinolds.  We  likewise  agree  with  Dr.  ^Vbite  and  others  who  reject  ths 
opinion  that  any  of  the  other  openings  in  these  fossils  were  ovarian  nperturtB. 

In  all  tbe  types  of  the  Blastoldea  yet  known,  these  little  mesial  furrows  of  the 
pseudo- ambulacra  are  distinctly  seen  leading  to  the  central  opening,  precise]/ 
as  the  amhulacral  furrows  on  the  disc  of  Comalula  lead  to  the  mouth  ;  and  in 
the  few  lypes  we  have  yet  seen  with  this  little  central  opening  covered  by  mi- 
nute vault  pieces  these  furrows  could  be  distinctly  traced,  as  already  stated, 
uniirr  Ibe  covering,  into  the  central  openiug.  Now.  from  tbe  exact  analogy  of 
these  furrows  to  those  we  have  seen  passing  inward  from  the  arm  bases,  under 
tbe  small  vault  pieces  covering  the  central  opening  in  Cyathoeriniu,  and  as  dis- 
tinct apparently  tubular  canals,  made  up  of  minute  interlocking  pieces,  con- 
verging upward  from  tlie  arm  openings  in  Aclinoerinai  proboicidialii,  to  connect 
with  the  upper  extremity  of  the  convoluted  digestive  sack,  nearly  unijff'  tht 
middle  of  lie  vault,  we  tbink  the  furrows  alluded  to  in  the  Blastolds  may  be 
properly  called  ambalacrnl  furrows. 

In  tbe  true  PentTtmiln,  with  wide  luncet  pieces,!  '''^  numerous  little  trans- 
verse furrows  seen  passing  outward  from  these  mesial  longitudinal  furrowa, 
and  along  tbe  pure  pieces  to  the  bases  of  (be  slender  pinnula;,  ate  merely  late- 
ral branches  of  the  central  ambulacral  furrow.  In  a  specimen  now  before  ■■, 
supposed  to  bo  Ptntrimilei  eltgam,  of  Lyon  and  Casseday,  the  little  pinnulw, 
some  of  which  are  more  than  twice  as  long  as  (bo  body,  are  each  composed  of 
e  double  series  of  alternately  arranged  pieces  and  provided  with  a  distinct 
longitudinal  farrow  along  the  iuucr  side,  exactly  corresponding  to  the  amba- 
"  pinnuliE  of  the   typical  Criuuiils.     h  Is  tlicre- 
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suj^gested  an  idea  that  had  sometimes  occurred  to  us,  that  probably  the  pore 
pieces  of  the  pseudo-ambulacral  areas  correspond  to  the  recumbent  arms  in  the 
Cjstoidca.'*^  This  certainly  seems  very  probable,  as  it  may  be  seen  that  the 
ranges  of  these  pieces  merely  lap,  as  it  were,  down  the  sides  upon  the  lancet 
pieces,  and  really  form  no  part  of  the  body,  properly  speaking.  If  this  view  is 
correct,  each  of  the  ranges  of  pore  pieces  of  each  pseudo-ambulacral  area  must, 
in  the  true  Pentremites  with  wide  lancet  pieces,  represent  half  an  arm,  the  two 
halves  being,  as  it  were,  split  apart  by  the  wide  lancet  pieces  coming  to  the 
surface  between.  In  Oranatocrinut^  NucIeoriniUj  and  some  other  groups  with 
merely  linear  lancet  pieces,  however,  the  two  ranges  of  pore  pieces  meet  along 
the  mesial  furrow  of  each  pseudo-ambulacrum,  and  alternately  interlock,  just 
like  the  arm  pieces  in  Actinoerinutf  and  other  types  in  which  the  arms  are  com- 
posed of  double  rows  of  pieces.  If  these  suggestions  are  correct,  the  little 
delicate  free  appendages  often  regarded  as  arms,  would  correspond  to  the  pin- 
Dulffi,  sometimes  called  tentacles  in  descriptions  of  fossil  Grinoids  proper,  and 
Cystoids.  The  fact  that  these  little  appendages  are  themselves,  at  least  in 
some  types,  composed  each  of  a  double  series  of  minute  pieces,  would  be  no 
objection  to  this  view,  because  this  is  exactly  the  structure  of  the  pinnulsB  in 
most  of  the  Oystoidea  with  recumbent  arms.  The  next  question,  then,  would 
be  in  regard  to  supplementary  pore  pieces.  These,  if  the  so-called  pore  piecesf 
can  be  viewed  as  arm  pieces,  may  be  merely  the  first  pieces  of  the  pinnulas 
modified  to  adapt  them  to  the  peculiar  structure  of  the  other  parts. 

Supplementary  Note  to  the  foregoing  rtmarki, 

A  few  days  before  receiving  the  proof-sheets  of  this  paper  from  the  printer, 
we  were  provided,  through  the  politeness  of  Mr.  Billing^,  with  an  advance 
copy  of  a  very  interesting  and  important  paper  of  his  on  the  Structure  of  the 
Crinoideay  Cystoidea  and  Blastoidea^  to  appear  in  the  July  number  of  the  Ameri- 
can Journal  of  Science  and  Arts.  We  cannot  state  here  in  detail  the  various 
points  in  which  he  agrees  with  or  differs  from  us,  but  we  will  mention  a  few 
of  the  latter.  In  the  first  place,  he  does  not  concur  in  a  suggestion  made  by 
as,  in  our  paper  read  before  the  Academy  in  December,  1868,  that  certain  facts 
seemed  to  indicate  that  in  the  palaeozoic  Crinoids  the  ambulacral  canals  might 
have  been  organized  so  that,  in  addition  to  their  reproductive  and  other  func- 
tions, they  could  have  conveyed  microscopic  objects  through  the  arm-openings, 
under  the  vault,  to  the  digestive  sack.  He  also  Ihinks  the  convoluted  internal 
organ  and  canals  radiating  from  the  summit  of  the  same  to  the  arm-openings, 
belong  to  the  respiratory,  and  not  to  the  digestive  system. 

With  respect  to  the  first  suggestion,  we  would  merely  state  that  we  are  not 
disposed  to  insist  upon  it,  as  it  was  not  stated  by  us  as  a  demonstrated  fact, 
but  we  rather  intended  to  state  facts  that  seemed  to  us  to  point  to  that  con- 
clusion. We  were  led  to  do  so,  in  part,  by  the  statements  of  Bronn,  and  Du- 
jardin  and  Hup^,  that  the  food  of  the  recent  Crinoids  was  probably  conveyed 
along  the  ambulacral  canals,  by  the  action  of  cilia,  to  the  mouth ;  and  partly 
by  the  fact  that  in  the  palaeozoic  types,  there  seems  to  be  no  opening  what- 
ever in  the  vault,  at  the  point  to  which  the  ambulacra  converge,  and  where, 
from  all  analogy  among  recent  Echinoderms,  the  mouth  ought  to  be  situated. 
We  are  aware,  however,  that  there  are  some  strong  and  perhaps  insuperable 
objections  to  such  a  conclusion.  And  yet,  there  seems  to  be  others  of  nearly 
or  quite  as  much  weight,  against  the  conclusion  that  the  single  opening  seen 
in  the  vault  of  these  older  Crinoids,  always  performed  the  double  function  of 
mouth  and  vent.     Amongst  these  may  be  mentioned  the  fact  that  this  opening 

*  Since  this  was  written  we  learn  that  Mr.  Billings  had  arrived  at  the  same  coacluaioa 
in  reeard  to  the  eorrespondinK  pieces  in  CodatUr. 

t  Tlio  t«rni  jwre  pieces  could  not,  of  course,  be  applied  to  any  of  the  pieces  of  the  pseu- 
do-aiiiWulacra  m  the  same  sense  that  we  would  call  tne  ambulaorul  pieces  of  an  Echinoid 

Sore  pieces,  because  the  pores  in  the  Blaatoids  do  not  pierce  these  little  pieces  as  they 
o  in  tho  Echiaoids,  but  merely  pass  in  between  them. 
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is  never  situated  at  the  point  of  ronveTgence  of  the  ambulmcral  Cknsli,  wbera 
the  mouth  onghl  to  be,  but  more  or  lees  remoTed  from  11,  so  th«t  if  it  per- 
fonned  both  the  offices  of  mouth  and  rent,  it  voutd  be,  u  it  were,  the  aa*] 
opening  tbst  did  so,  instead  of  the  monlb.  as  ia  all  of  tbaie  ciuea  among  tha 
eiL9li[ig  EthinodtTTnala  irilh  but  one  ngioning  to  perfonn  both  functionl.  Iti 
addition  to  Ibis,  we  hare,  as  we  believe,  demonstratiTe  evideace  that  apeciea 
of  I'lalytrmai  and  GoniailtToidiifrmiia  could,  and  did  lire,  in  lOme  way,  wltb 
the  only  opening  (excepting  ibe  arm-openings)  corered  b^  a  Plafi/etrai  that 
grew  there,  and  sometimes  not  onlj  lo  as  to  cover  the  opentag,  bat  in  the  ctte 
of  the  Gnniaileroidoerinui,  so  as  to  corer  nearlj  the  whole  vault.  That  theae 
shells  did  not  merelj  grow  upon  dead  Crinoids  Ipng  at  the  bottom  of  the  b», 
il  evident  from  the  fact  that  these  Crinoids  thus  foond  in  aucb  nnirben,  witb 
a  Plalytirai  attached,  at  Crawfordsville,  bIwijs  have  the  arms  and  moat  deli- 
cate piunulie  perfectl}'  preserved;  and  in  some  other  instances  where  the 
PlalgetraM  is  attached  to  the  top  of  the  vault,  the  arms  of  Ibe  Crinoid  are  found 
folded  over  the  shell,  as  thej  would  naturall;  fold  together  bj  the  eontractioa 
ofthe  muscles  at  death.  Had  these  Crinoids  remained  ancoved  bj  sediment 
at  the  bottom  of  the  sea  long  enough  after  death  for  tbe  Platyetrai  to  gro# 
upon  them,  their  arms  and  pinnule  would  have  fallen  to  pieces.  If  tbe  onlj 
opeuinjt  in  the  vault  af  these  Crinoids  was  the  vent  onlj,  we  could  readily 
understand  how  the  eicremenlitious  matter  might  have  escaped  ander  tbe  foot 
of  the  I'taiyctrat  |  but  if  it  was  both  mouth  and  vent  it  is  difficult  to  ander- 
stand  how,  in  such  a  ease,  food  could  have  passed  in. 

Again,  in  manj-  of  the  Ariiancrinido,  the  only  opening  in  the  vanlt  (eicept- 
tbe  arm -openings)  is  situated  at  the  extremity  of  a  long,  slender,  atraigbt  tuba, 
rising  from  near  the  centre  of  the  vault,  though  never  from  directly  OTcr  tb« 
poiDl  of  convergence  of  the  ambnlacral  canals.  And  it  is  a  remarkable  fact, 
that  or  the  hundreds  of  specimens  we  have  seeu  wilh  more  or  leas  of  this  tub* 
preserved,  we  have  never  yet  seen  one  that  bad  it*  eilremilj  unbroken.  Id 
several  Instances  we  have  seen  it  from  one  to  three  inches  in  length,  and  to 
attenuated  in  the  latter  eases,  that  the  internal  cavity  was  not  more  thao  0-OS 
inch  in  diameter,  even  in  large  specimens;  and  iu  others  we  have  seen  Itacarce- 
ly  more  than  one  AurxfroJlA  of  an  inch  in  diameter,  and  still  the  end  of  the  tuba 
in  all  cases  broken.  How  small  this  canal  must  be  at  the  end  of  an  unbroken 
tube,  we  cannot  say,  bnt  it  muat  evidentlj  be  very  small.  If  this  little  pore- 
like opening,  situated  at  the  extreme  end  of  this  long,  straight,  rigid  tabe, 
performed  the  functions  of  both  mouth  and  vent,  it  would  certainly  leem  to 
be  a  very  unnatural  and  inconvenieit  structure. 

In  regard  to  the  internal  convoluted  organ  seen  in  so  many  of  tbe  AeHno- 
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Radial  pieces  nearly  equaling  the  entire  length  of  the  bodj^  ci^d  divided 
almost  to  their  base  by  the  pseudo-ambulacral  areas,  each  with  a  broad  deep 
sulcus  extending  up  on  each  side  of  the  pseudo-ambulacral  areas,  the  entire 
length  ;  while  between  this  sulcus  and  each  lateral  margin,  the  surface  swells 
out  into  a  broad  rounded  ridge,  widest  near  the  middle  of  the  bodj  and  nar- 
rowing upward  and  downward,  these  ridges  on  each  two  contiguous  pieces 
being  separated  bj  a  deeply  sulcated  suture.  Interradial  and  anal  pieces  Terj 
small,  subtriangular  or  cuneate-quadrangular,  only  about  one-sixth  the  length 
of  the  body,  measuring  over  the  curve  of  the  sidesr.  Pseudo  ambulacral  areas 
very  narrow  or  sublinear,  with  sides  parallel,  equaling  the  entire  length  of  the 
body,  slightly  impressed  above,  but  quite  as  prominent  as  the  immediate 
margins  of  the  radial  pieces  on  each  side  below,  if  not  wider  ^  pore  pieces 
about  fifty  on  each  side  of  the  mesial  furrow ;  supplementary  pore  pieces 
unknown ;  lancet  pieces  apparently  not  exposed  externally.  Openings  of  the 
summit  small,  but  not  clearly  seen  in  the  specimen. 

Body  of  the  typical  specimen  0-45  inch  in  height ;  breadth,  0-5  inch. 

The  surface  of  the  typical  specimen  of  this  species  is  not  well  enough  pre- 
served to  show  fine  markings,  but  another  individual  of  apparently  the  same 
species  shows  the  lower  half  of  the  radial  pieces  to  be  ornamented  with  rather 
fine  grannies,  so  arranged  as  to  look  like  fine  transverse  striss  under  a  magni- 
fier, while  a  few  stronger  longitudinal  strisB  are  also  seen  on  this  part  of  the 
body.  In  this  specimen,  however,  the  surface  of  the  radial  pieces  is  less  con- 
vex between  their  lateral  margins  and  the  broad  sulcus  on  each  side  of  the 
pseudo-ambulacra,  than  in  the  typical  form. 

In  form  and  the  narrowness  of  its  pseudo-ambulacra  this  species  reminds 
one  of  O,  Sayif  of  Shumard,  but  it  is  at  once  distinguished  by  the  very  much 
larger  anal  and  interradial  and  shorter  radial  pieces  of  that  species,  as  well  as 
by  the  canaliculate  character  of  the  sutures  between  the  latter,  with  a  rounded 
ridge  on  each  side  of  this  suture.  In  the  comparative  size  of  its  radial  and 
interradial  pieces,  as  well  as  in  the  canaliculated  sutures  between  its  radial 
pieces,  it  agrees  more  nearly  with  O,  nulo^  of  0.  and  S.,  but  is  not  only  distin- 
guished from  that  species  by  its  subglobose  form  (a  little  wider  than  long)  and 
merely  even  instead  of  concave  base,  but  by  its  much  more  prominent  pseudo- 
ambulacral  areas  below  the  middle  of  the  body,  and  deep  broad  rounded  sulci  im- 
mediately on  each  side  of  these,  and  swollen  surface  between  these  sulci  and  the 
canaliculated  suture  separating  the  radial  pieces.  It  moreover  comes  from  the 
upper  division  of  the  Burlington  group,  while  the  vastly  more  common  O.  melo 
is  only  found  in  the  lower  beds. 

Locality  and  potition. — Upper  beds  of  Burlington  group,  Burlington  Iowa. 
Lower  Carboniferous.  No.  398  of  Mr.  Wachsmuth's  collection. 

Gbanatoorinus  pisum,  M.  and  W. 

Body  small,  oval — subglobose,  being  slightly  longer  than  wide.  Base  very 
small,  rather  deeply  concave,  and  distinctly  pentagonal  in  outline.  Radial 
pieces  long,  truncato-subelliptical  in  general  outline,  with  the  lower  end  nar- 
row, forming  a  nearly  flat  surface  across  between  the  pseudo-ambulacral  fields, 
excepting  below  the  middle,  where  these  surfaces  are  concave ;  all  divided 
nearly  to  their  very  bases  by  the  pseudo-ambulacra,  and  without  even  the 
faintest  trace  of  a  furrow  along  up  the  sutures  between  their  lateral  margins. 
Interradial  and  anal  pieces  strongly  incurved  above,  cuneate-subtrigonal  in 
form  and  longer  than  wide,  the  length  being  about  one  fourth  that  of  the 
whole  body,  measuring  over  the  curve  of  the  sides.  Pseudo-ambulacra  narrow, 
or  sublinear,  with  very  nearly  parallel  sides,  there  being  a  slight  taper  from 
above  downward ;  all  quite  as  convex  as  the  slightly  raised  linear  margins  of 
the  radial  pieces  on  each  side ;  pore  pieces  about  twenty-six  on  each  side  of 
the  distinct  mesial  furrow,  along  which  their  inner  ends  are  minutely  crenate, 
comparatively  rather  large,  and  ranging  obliquely  outward  and  downward  \ 
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BQpplenientarj  pore  pieces  anknown  ;  lbac«t  pieces  ftpparanttj  not  Tiiible 
eiternallr,  anUsa  it  is  Along  (he  bottom  of  tlie  mesisl  Turrow. 

Summit,  wben  tlie  minute  pieces  that  doubtleat  closed  the  central  regioa 
are  remoTeil,  with  a  pentafconal  opeaing  afabont  the  aize  of  tbe  aaat  aperture; 
so-called  ovariaa  pores  verf  small,  aad  lituated  one  on  each  side  of  eaeli 
interradial  piece,  aad  two  others  doubtkai  as  usual  opening  into  tbe  anal 
aperture,  nhicb  ia  nearly  circular  and  much  lai^er  than  Iho  pores. 

Surface  (ioel^  granulnr.  tbe  granules  being  smaller  and  more  crowded  on 
a  laaceolate  area,  extending  up  tbe  radial  pieces  between  the  pseado-ambula- 
cra,  and  Icrminatiag  just  before  reaehing  the  iuterradiala,  and  oa  each  lid*, 
BDd  above  this  spare. 

Height  of  bodj,  0-30  inch  ;  breadth,  0-28  inch. 

This  tittle  apeciea  might  be  mistaken  for  a  gmiU  specimen  of  O.  mito,  \>j  ft 
hastj  obaerver.  It  maj  be  readilj  diatiuguiahed,  however,  bj  its  longer  inter- 
radial pieces,  leas  numerous  nnil  proporttooalij  larger  pore  pieces,  much  more 
prominent  paeudo-ambutacra,  and  particularly  hj  oot  having  even  a  trace  of 
a  linear  furrow  along  up  the  autures  separating  the  radial  pieces,  and  theM 
pieces  (tat  instead  of  convex  acroas  between  the  paeudo -ambulacra.  The  little 
projecting  points  at  the  bases  of  its  pseudo-ambulacra  are  also  directed  more 
downward. 

Locatily  and  potition.  Upper  part  of  die  Burlington  group,  Burlingtoo, 
Iowa.     Lower  Carboniferous.  Ko.  39T  of  Mr.  Wacbsmutb's  coUeotion. 

OaAMAiocBiMDS  NKOLiOTDH,  M.  and  W. 

Body  amnll,  varying  from  oval  to  subgloboae,  Baae  slightly  projecting, 
pentagonal  in  outline.  Radial  pieces  scarcelj  equaling  two-thirds  tbe  entire 
length,  and  deeply  divided  by  the  pseurla-ambnlacral  areas.  Interradial  pieeei 
more  than  one-third  the  length  of  the  body,  cnneate-subtrigonal  in  form.  Anal 
piece  of  about  the  same  sise  aa  the  interradials,  but  its  upper  extremity  la  erect 
and  distinctly  projecting,  so  as  to  form  around  the  ansi  opening  protuberant 
margins.  Pseudo- ambulacra!  areas  narrow,  with  nearly  parallel  sides,  almost 
equaling  the  entire  length  of  the  body,  nearly  aa  prominent  a.s  the  slightly 
raised  margins  of  the  radial  pieces  on  each  side ;  pore  pieces  twenty-Gva  to 
thirty  on  each  side  of  the  mesial  furrow ;  supplementary  pore  pieces  unknowa ; 
lancet  pieces  apparently  not  visible  eilernally. 

Mesial  opening  of  tbe  summit  very  small ;  so-called  ovarian  apcrtnres  tninate 
and  situated  one  on  each  side  of  the  interradial  pieces ;  anal  opening  compara- 
tively large,  with  very  prominent  margins. 

Surface  of  the  radial  plates  between  the  pseudo-ambulacral  areas  longitadi- 
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Icft,  apoo  which  the  bodj  stands  when  placed  an  an  even  surface,  as  in  the 

We  hare  seen  five  specimens,  all  of  which  agree  in  the  characters  given. 
L^caiity  and poiition. — Lower  division  of  the  Burlington  group,  at  Burlington, 
lovm.    Lower  Carboniferous.  No.  396  of  Mr.  Wachsmuth's  collection. 

Gbanatocrinus  olaber,  M.  and  W. 

Bodj  Tery  smally  pentagonal-subglobose,  being  somewhat  wider  than  long 
•ad  rather  broadlj  truncated  below,  with  the  spaces  between  the  rather  promi- 
mt  pteodo-ambulacral  areas  almost  flat  near  the  middle,  and  more  or  less 
coscATe  below.  Base  about  even  with  the  most  prominent  part  of  the  lower 
«ds  of  the  radial  pieces,  nearly  flat,  and  very  distinctly  pentagonal,  or  almost 
pMtapetaloat  in  outline.  Radial  pieces  forming  about  three-fourths  the  actual 
heif  ht  of  tho  bodj,  abruptly  incurved  below  to  connect  with  the  base,  and  all 
itvided  quite  to  the  lower  side  of  the  body  by  the  pseudo-ambulacral  areas. 
Iittrrmdiai  pieces  of  moderate  size,  or  about  one-third  as  long  as  the  body, 
■canring  oyer  the  curve  of  the  sides  from  their  upper  ends  to  the  base ; 
ttfaafular  in  form  and  nearly  as  wide  as  long,  all  strongly  incurved  above ; 
aaal  piece  shorter  than  the  interradials  below  the  anal  opening.  Pseudo- 
iBbulacral  areas  rather  narrow,  tapering  slightly  from  above,  and  nearly  as 
MBTex  as  the  margins  of  the  radials  on  each  side.  Pore  pieces  about  twenty- 
fve  to  thirty  on  each  side  of  the  mesial  furrow  of  each  area  ,*  supplementary 
pore  pieces  unknown ;  lancet  pieces  apparently  not  showing  externally. 
Sammit  depressed  in  the  middle ;  central  and  anal  openings  comparatively 
fithcr  large :  so-called  ovarian  pores  of  moderate  size,  situated  one  on  each 
«de  of  the  inner  end  of  each  interradial  piece,  and  of  course  two  others  as 
mal  opening  into  the  anal  aperture. 

Sorfaee  apparently  quite  smooth,  even  as  seen  under  a  magnifier,  but  proba- 
bly when  entirely  unworn,  marked  by  microscopic  longitudinal  striae. 

Height  of  one  of  the  largest  specimens,  0*21  inch  ;  breadth,  0*23  inch  ;  breadth 
peeudo-ambulacral  areas,  0*04  inch ;  do.  of  spaces  between  the  same,  at  the 
V)de4t  part,  0*13  inch. 

Thij  little  species  is  so  very  clearly  distinct  from  all  others  known  to  us,  that 
it  is  unnecessary  to  compare  it  with  any  of  those  yet  described.  Its  most 
characteristic  features  are  its  small  size,  smooth  surface,  flat  space  between  the 
picado-ambulacral  areas,  and  nearly  even  pentapetalous  base. 

We  have  before  us  nine  specimens,  of  various  sizes,  all  agreeing  in  the  char- 
scten  given  excepting  one,  which,  from  abnormal  development,  has  only  four 
pMudo-ambulacral  areas.  As  this  agrees  with  the  others,  however,  exactly, 
m  all  iti  specific  characters,  it  is  evidently  a  monstrosity  of  the  same  species, 
produced  by  the  non-development  of  one  of  the  radial  pieces,  by  which  means 
two  of  the  pseudo-ambulacral  fields  are,  as  it  were,  welded  together,  to  form 
we  lAT^er  than  any  of  the  other  three. 

L'tfjiity  and  potithn. — Saint  Louis  division  of  the  Lower  Carboniferous 
series,  in  Hardin  County,  Illinois. 


May  4th, 

Jos.  Jeanes  in  the  Chair, 

TwentT-seven  members  present. 
The  following  paper  was  presented  for  publication : 
"  A  review  of  the  species  of  Plethodontidae  and  Desmognathida." 
By  K.  D.  Cope. 

Mr.  J.  n.  Rcdfield  stated  that  on  the  22d  of  April,  in  company  with  Mr.  C. 
r  Pirker,  be  had  visited  Cedar  Bridge,  Ocean  Co.,  N.  J.,  in  search  of  Corema 
C^mdti,     This  plant  occurs  in  Newfoundland,  on  islands  near  Bath,  Maine, 
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M  Pl/nionth,  Cnpe  Cod,and  nfarlalip,  Lon^c  Island,  nnd  was  first  diBCorered  »t 
Cedar  Bridge  by  Prof.  S.  W.  Conrad.  This  localitj  waa  risited  by  Dt.  Torrey, 
about  1835,  and  carefullj  indicated  b»  him  in  Ann.  N.  Y.  Lye.  Nat.  Hwt.  It. 
83 — so  that  there  was  no  ditficultj  in  finding  the  precige  points  mentioned ;  bat 
Mr.  B.  trna  sorry  that  no  trace  of  the  plant  could  now  be  foand  there,  and  it 
has  doubtless  been  eraditaled  by  animals  or  by  unscrnpuloas  coliecton,  or 
has  been  olheiwiae  unable  to  ninintain  its  foolholtl  in  "  Che  strugitle  for  astt- 
tence."  The  vicinity  was  also  carefully  eiamiued,  but  vitbout  snceeai.  Tha 
plant  is  said  to  have  once  existed  near  PembertoD  Hilts,  N.  J.,  but  a«  tbat 
neighborhood  is  now  entirely  under  culIiTsIion,  there  is  no  evidence  that  tli* 
Coremu  Conradii  now  exists  soath  of  Long  Island.  If  it  Is  agaiD  to  be  dis- 
covered in  New  Jersey,  it  wiil  probably  be  in  the  wide  sandy  waste  •  (lev  miles 
west  of  Cedar  Bridge,  near  the  boundary  between  Burlington  and  Ocean  conn- 
ties,  where  a  succession  of  elavated  ancient  ocean  beaches  offer  condJtioH 
similar  to  those  of  Cape  Cod. 

and  teeth  of  the  large  extinct  Chinchilla  of  the 
1h,  W.  1.,  Amblyrhiia  inundata,  and  with  them  teeth  of 
aieconu  anu  new  Species,  which  ho  called  Loiomvliis  longidens.  It  wu 
also  allied  to  the  Chinchillas,  and  of  large  size.  They  were  accompanied  by 
a  shell  implement  of  human  manufacture,  which  was,  so  far  as  discovery  In 
an  earthy  matrix,  and  the  color,  etc.,  were  evidence,  of  the  tame  age  M  the 
Rodents. 

May  11  (A. 
Dr.  Ruschenbebger,  Vice-Preeideiit,  in  the  Chur. 
Twenty-eight  members  present. 
The  following  papers  were  presented  for  publication : 
"  Further  notes  on  Microscopic  Cn-atals.      By  Isaac  Lea,  L.L.  D. 
"  Sexual  Laiv  in  the  Conifera."    uy  Thos.  Meehan. 


May  18(fc. 
Dr.  Rcschenberoer,  Vice-President,  in  the  Chur. 
Twenty-five  members  present 
The  following  paper  was  presented  for  publication : 
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mTenge  weight  of  the  Brain  in  different  races  of  Mankind/'  by  Jos. 
Bftmard  Davis,  reported  in  favor  of  its  publication  in  the  Journal. 

On  &vonible  report  of  the  Committees,  the  following  papers  were 
ordered  to  be  published : 

A  m&wUm  tf  tiU  ifMiM  of  Iha  PLSTHODOHTIDA  and  DXBKOaHATHID£. 

BT  E.  D.  COPE,  A.  M. 

FamUy  PLETHODONTID.B. 

Oitmj  CaUlogae  Batrachia  Gradieatia  Brit.  Miis.  1S60,  31.  Ezclasire  of  the 
AMbljatoma  and  Desmognathas. 

PlcthodoDtidae  Cope.  Journ.  Ac.  Nat.  Sci.  Phil.,  1866,  105. 

8pelerpinae  Cope,  Proc.  Ac.  Nat.  Sci.  Pbila.  1859,  123. 

PleihflHdontidse,  Bolitoglossidae  and  Uemidactyliidse,  Hallowell,  Joum.  Ac. 
9.  ScL  PhU.,  1858,  338,  339. 

Ko  anterior  axial  bone ;  palatines  not  prolongred  orer  parasphenoid ;  bearing 
Ucth  on  tbe  poaterior  portion.    No  postorbital  arch, 

DcntigerouB  plates  on  the  parasphenoid. 

Carpua  and  tarsus  cartilaginoos. 

Vertcbrc  amphicoelian. 

Occipital  condyles  sessile. 

Prefrontals  present,  pterygoids  wanting. 

Prefrontals  not  prolonged  or  embracing  frontals  ;  paraetals  slightly  embrac- 
ing. 

Orbitosphcnoids  separated  by  membrane  from  prodtic. 

Vestibule,  inner  wall  osseous. 

The  preceding  diagnosis  includes  the  characters  assigned  to  the  family  by 
the  writer  in  lb66,  excepting  one,  i.e.  the  presence  of  the  premaxillary  fonta- 
aclle,  which  I  find  to  be  wanting  in  the  genus  Stereochila  m. 

lu  the  characters  of  the  scapular  and  pelric  arches  this  family  does  not  dif- 
fer from  the  Amblystomidas  and  Salamandridse.  The  foramen  which  separates 
Uic  cor«coid  from  the  procoracoid  is  well  marked  and  intermarginal ;  in  the 
Amblystomidse  it  is  smaller,  and  in  the  Salamandridse  marginal.  The  femur 
alvsvf  presents  a  strong  trochanter  ;  it  is  weak  in  Stereochila  marginata. 
In  Uemisalamandra  and  Dicmyctylus  it  is  quite  weak,  but  in  Salamandra 
itruDg. 

In  most  of  the  genera  of  this  family  the  enamel  does  not  cover  the  entire 
cruva  of  the  tooth.  In  Spelerpes  rubra,  longicauda  and  b  e  1 1  i  i,  and 
Plcihudon  glutinosus  and  c  i  ii  e  r  e  u  s,  the  external  part  of  the  crown 
teruinatci  in  a  transverse  cutting  edge,  while  the  inner  extremity  is  more  pro- 
loDi^d.  tearing  a  transverse  depression  between  the  two.  In  Sp.  b  e  1 1  i  i,  the 
laner  a|>ex  ii  transverse  and  prolonged  a  little  beyond  the  external,  while  in 
the  other  Spelerpes  and  the  Plethodon  glutinosus  the  inner  crown  is 
nore  prolonged  and  incurved  couic.  In  P.  erythronotus  it  is  a  little 
nurc  ubtuM.  In  Desmognathus  and  the  Amblystomidae  the  two  apices  are 
«f  r<|iial  height,  and  are  both  transverse  cutting  edges,  the  outer  narrowed 
ut  the  former.  In  the  larva)  of  Plethodontidie  that  I  have  examined,  the 
cruwns  are  more  simple.  The  teeth  of  Anaides  are  more  like  those  of  the 
Coecilia  or  of  Hylonomus  of  the  coal  measures,  and  distinguish  the  genus  from 
other  PlethoduntidK.* 

This  family  is  more  remote  in  its  skeletal  characters  from  the  Salamandridse 
aa'i  Pleurodelid«,  than  is  the  Amblystomidse.  Thus  the  absence  of  parasphe- 
noid  brnibes,  the  ositification  of  the  tarsus  and  carpus,  and  the  persistence  of 
the  pterygoid  bones  are  characters  common  to  the  two  latter,  and  wanting  in 


•a—  Proceed.  Acad.  N.  Sci.  Phila.,  U59, 124. 
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the  pre9«nt  ramily.  On  the  other  hand,  the  non-proloogatioa  poiUriorlj  af 
the  vomers,  and  the  amphicoeUan  vertebrie,  belonf;  to  this  familj  aad  the  An- 
blyslomida;  only.  The  position  of  the  latter  family  ia  therefore  betwMD  the 
PlethniloDtidn  and  the  SalamandridEe.  The  AmblvBtoiDidie  and  Plethodon- 
tidfe  oia;  be  thus  compared  with  refeceDce  to  the  deTelopmental  character  of 
the  fealurea  which  distingaiah  them. 

AXBLTBIOlllDJt.  FlITBODOXTIDX. 

Superior.  Inferior. 

Carpua  aod  laraua  oaaeoug.  Carpua  and  laraus  cartilaginonl. 

Prvmoiillary  fontanelle  closed.  Premailllarv  fontanelle  open. 

Inferior.  Superior, 

O.  plerjgoideum  peraiatent.  0.  pterjgoideum  obliterated. 

The  inferiority  of  Bomo  PIcthodontidie  ia  seen  ia  the  n  on -disci  action  of  tba 
digits  (Ueotriton),  Ihe  thinnesa  of  the  oaailiCBtion  of  the  parietal  memhruie 
bonca  (Batrachoseps),  and  in  Opbeobatracbus  1  in  eolus  m,  from  Verm  CruL 
the  pcrEisteace  of  the  membranous  cranium  bj  the  iimitation  of  the  parietal 
bones  to  two  small  lateral  acalea,  and  the  wide  divarication  of  the  posterior 
extremities  of  the  frontals. 

Most  cliaracterg  of  this  family  are  those  of  low  developmeal,  and  approzl* 
mations  to  the  larval  condition,  except  the  loss  of  the  pterygoid  ;  two  of  the 
Bpecies  exhibit  a  subocular  cirrbus,  which  occurs  in  some  of  the  Gymnopbidi* 
(Umciliii)  and  Dactylethra  among  Anura.  It  is  probably  the  peraiatence  of 
that  long  aubocular  tentacle  characteristic  of  the  early  larval  stage  of  Sata- 
maadridic  and  Pleurodelidic  ((.  g,,  Salamandra  Notophtbalmua),  and  of  a 
later  larval  stage  of  Dactylethra  (vid.  Wyman  and  Qrayl,  where  tbey  resetnbla 
the  appeadagea  of  the  Siluridee.  They  have  been  called  crochets  by  Kuaconi, 
and  hoQiologiied  with  the  cylindric  cephalic  processes  of  the  larval  Kana, 
with  what  correctness  remains  to  be  proven  by  observaliong  on  other  typer 

Eachscboltz  correctly  represents  BatracLoacpa  attennatus  aa  withoot 
prefrontuls.  An  elongate  proceaa  of  the  frontal  occupies  only  part  of  its  place, 
forming  no  Buture  with  the  maxillary  ;  this  is  quite  different  from  Dcsmogna- 
thua,  where  the  orbit  is  completed  by  the  union  of  frontal  and  maxillary.  In 
BatracbosvpB  quadridig  i  tat  aa  the  prefrontal  occupies  thii  deprcMion 
aa  an  elongate  vertical  scale. 

In  Spclerpes  rubra  the  ijuadratum  preaenta  a  small  internal  anterior  •!•, 
which  has  a  superficial  resemblance  to  a  pterygoid.  In  this  species  ther«  U 
apparently  an  aiygue  bone  behiod  the  premaxillaries ;  this  is,  however,  odIj 
the  exposed  extremity  of  their  united  spines,  which  are  nearly  or  quite  isola- 
ted liy  iLt  uppruximntiun    of  the    nntcnor  parts    ot  the  nnault.     It    ioi 
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Section  II.  The  tongue  free  all  around,  attached  bj  its  central  pedicel  only. 

(Spelerpes). 

A.  Two  premaxillarj  bones  (with  fontanelle). 

Digits  4 — 5,  closely  united  by  a  broad  palmar  membrane Geotritoh. 

Digits  4—5,  entirely  free Gtbinophilus. 

AA.  One  premaxillary  bone  (with  fontanelle). 

a.  Digits  4 — 4. 

Digits  free,  parietal  and  palatine  bones  well  ossified Mancvlub. 

«a.  Digits  4 — 5. 

Digits  little  distinct ;  parietal  cartilages  not  ossified ;  two  patches  on  para- 
spbenoid  teeth Opheobatbachus. 

Digits  entirely  confounded  as  an  undivided  palm  or  sole ;  cranial  bones 
well  ossified (Edipob. 

Digits  all  free,  cranial  bones  well  ossified.... Spelbbpeb. 

The  generic  relationships  of  the  above  named  groups  are  exceedingly  sim- 
ple, and  the  ease  with  which  the  animals  can  be  analysed,  renders  the  case  clear 
from  the  doubts  which  constantly  arise  in  discussions  of  generic  relationships 
as  to  the  probable  omission  of  characters  from  the  argument.  Here  it  can  be 
safely  asserted  that,  as  far  as  the  skeletons  are  concerned,  there  exist  no 
other  generic  distinctions  than  those  given  above.  If  now  any  principles  can 
be  derived  from  consideration  of  the  osseous  system,  that  which  of  all  others 
presents  us  with  by  far  the  greatest  number  of  minute  modifications  of  struc- 
ture, the  same  may  be  with  considerable  probability  inferred  for  the  other 
systems. 

The  primary  groups  are  distinguished  by  the  different  degrees  of  attach- 
ment of  the  tongue.  That  form  which  is  most  attached,  represents,  and  is 
identical  with,  an  immature  stage  of  the  species  of  Sect,  second,  where  it  is 
more  extensively  free,  as  any  one  may  satisfy  himself  by  the  examination  of  a 
larva  of  Spelerpes  at  a  certain  period.  The  tongue  will  be  found  to  be  that 
of  Plethodon. 

The  secondary  groups  are  distinguished  by  the  separation  or  confluence  of 
the  premaxillary  bones.  Those  presenting  the  latter  type  exhibit  separate 
premaxillaries  during  the  early  portion  of  larval  life,  though  the  union  often 
takes  place  very  early.  The  number  of  digits  distinguishes  groups  of  genera 
of  less  value ;  in  some  the  hind  limb  has  five  digits,  in  ethers  four.  In  an 
early  larval  stage  all  possess  but  four  digits,  and  in  some  of  those  with  five 
the  inner  consists  of  one  phalange  only,  even  at  maturity, (Spelerpes  c  h  i  r  o  p- 
terus,  ct  aff.),  not  having  as  complete  a  series  of  larvse  of  Spelerpes  and 
Plethodon,  as  of  Amblystoma  punctatum,  the  development  of  the  digits  in  the 
latter  will  indicate  the  meaning  of  variations  in  the  same  at  maturity.  At  a 
length  of  1*2  mm.  the  fore  limb  only  is  projected,  and  bears  two  digits  only, 
as  in  the  genus  Proteus.  At  1*5  mm.  sometimes  the  posterior  limbs  are  de- 
veloped, sometimes  not;  and  from  this  size  to  2*5  mm.  the  number  of  digits 
bears  little  relation  to  the  size  of  the  animal,  an  additional  digit  sometimes 
appearing  earlier,  sometimes  later.  Their  numbers  are  then  at  first  2 — 0  ;  then 
always  3 — 0  ;  with  the  hind  foot  divided,  they  are  3 — 2,  and  then  3 — 3.  Some- 
times the  anterior  digits  are  complete  in  number  before  the  hind  limb  appears, 
and  we  have  combinations  of  numbers  from  4 — 0  to  4 — 3,  4 — 4,  and  the  full 
number  4 — 5,  which  is  found  in  all  specimens  of  2.5  mm.  and  upwards. 
Genera  which  exhibit  reduced  digits  are  in  all  other  respects  Spelerpes  (i.  e. 
Mancuhis)  or  Plethodon  (Hemidactylium)  or  Hemidactyliumwith  unossified 
parietal  bones  and  consoliaated  premaxillaries  (Batrachoseps).  Applying  the 
case  of  Amblystoma  to  these,  we  could  not  assert  that  Hemidactylium,  for  in- 
stance, is  identical  with  the  undeveloped  stage  of  Plethodon,  since  when  Am- 
blystoma exhibits   digits    4 — 4,  it  is  branchiferous.    But  making  the  more 
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legitimate  comparison  with  Plethodon  itself,  I  And  Ibat  ths  complete  nninber 
of  posterior  digits  appears  much  later  in  life  Iban  ia  Ambtj'Btoma,  that  derel- 
opment  in  this  regard  it  retarded,  vrbile  in  respect  to  the  gills  it  ia  accelerated. 
Thus  in  Pletbodon  erjtbroiiotas  tbe  exterior  digit  is  longer  than  the  in- 
teriol)  in  specimens  of  2'4  mm.  the  outer  digit  is  tbe  shorter;  in  thoae  ofl-B 
tnm.  irbicb  are  witbout  gills,  it  is  a  rerj  minute  tubercle  on  the  outer  met** 
tarsus.  In  a  little  earlier  stage  it  caLnot  but  be  wanting,  though  tbil  I  baT* 
□ot  seec,  and  1  have  little  doubt  that  it  is  tben  a  Hemidactflium,  unless  in- 
deed the  parietal  bones  be  nut  ossified. 

Another  ftetal  condition  rendered  permanent  Is  seen  in  the  generic  cbanc- 
terof  the  genus  (Edipus,  which  differs  from  Spderpes  solelj  in  tbe  fcetal  dod- 
geparatioQ  of  tbe  digits.  In  the  larva  of  Sp.  rubra,  the  digits  are  ekrlj 
entirelj  distinct,  so  that  so  fur  as  ibis  species  is  concerned  C£dipus  preaenta  mn 
mtiact  paraUtlitn,  bat  the;  are  also  more  distinct  Ibia  ia  the  mature  Spcler- 
pes  b  e  It  i  i,  where,  as  might  be  supposed,  the  fcetal  union  is  delajcd  to  mk- 
turitf  in  other  respects,  as  in  a  specimen  from  Uriiava,  Uez,,  of  16-&  1.  ia 
length.  Here  Iba  union  is  about  as  extensive  M  in  (Edipus  m  o  r  i  o.  In  the 
joung  of  TboriuB  peouatulus  the  digits  are  not  distinguished  in  specimeai 
of  '66,  tbe  full  size,  and  ollierwise  eotirel;  mature.  In  the  adult  (he;  are  dis- 
tinct for  half  their  length.  The  digits  in  the  joung  larra  of  Qyrlnophilu) 
aalmoneuB  are  as  distinct  as  in  those  of  Spelerpes  rubra;  in  one  eiampla 
1  End  the  simple  foot  of  earlier  stages  retained,  resembling  exactly  that  vf 
(Edipus,  excepting  that  there  are  emarginations  for  but  three  toea,  instead  of 
fire.  Uenera  which  have  no  premaxillsry  fontanelle  at  maturity  hare  it  in 
tbe  larval  st^e.  Finally  closely  allied  genera,  which  only  differ  in  the  degree! 
of  ossification  of  the  parietal  and  palatine  bones,  represent  simply  the  relaLioB 
between  undeveloped  and  developed  conditions  of  the  same  form. 

The  relations  of  the  genera  may  be  expressed  as  follows:  Those  of  tbe  fint 
or  Plethodontlne  section  are  related  to  those  of  the  second  or  Spelerpine,  by 
an  ituxact  paralltliim,  eicepting  Anaides,  whose  peculiarities  exclude  it  from 
the  comparison.  Those  in  each  section  differing  In  the  union  or  separatioD  of 
the  premaiillary  Ikiocs,  are  related  in  (be  same  way  to  each  other.  Tbe  nearly 
allied  genera  in  tbe  Plethodonline  group  are  Hcmidactylium  and  Plethodon, 
and  Balracboseps  and  Stereocbila.  In  tbe  first  case  we  have  only  inexact 
paraltellsm,  because  while  Plethodon  has  the  four  digits  of  Hcmidactylium,  iti 
parietal  bones  are  unossified,  though  an  acceleration  of  development  in  thii 
tespect  would  render  the  relation  one  of  aaet  paraUtlUm.  This  is  apparently 
the  relation  between  Batrachoseps  and  Stereochil  D3,  for  wilb  the  fietal  digiti 
of  the  latter,  the  rormer  preserves  also  its  fcetal  cranium.  It  only  remains  to 
aaeertAln  wheihar  Siercochiliis  luaea  Us  liranc'riiT  'Uetoi't  or  (tiler  acquiring  the 
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species  of  the  same  genus.  Thus  in  Spelerpes  rubra  thej  are  entirely  dis- 
tinct at  a  very  earlj  period  of  larval  life,  while  in  S.  c  e  p  h  a  1  i  c  u  s  and  S. 
b  e  1 1  i  i,  which  much  more  nearly  resemble  the  species  of  (Edipns  in  the  dis- 
position of  the  vomerine  teeth  and  cjlindric  form  of  the  tail,  this  separation 
is  much  retarded. 

These  genera  maj  be  parallelized  also  in  the  following  manner,  in  illustra- 
tion of  the  law  of  heterology  :* 


Plethodontee. 

A.  one  premaxillarj. 
No  fontanelle. 

SpelerpesB. 

Siereochila, 

A.  fontanelle. 
Toes  4—6. 

«           « 

Anaidet, 

Teeth  large. 
Teeth  small. 

«           «■ 

*            * 

Toes  4 — 4. 

SpeUrpet, 

Batraehotept. 

Hemidaciylium, 
PUihodon, 

AA.  Two  premaxillaries. 
Toes  free. 

Toes  united. 

Maneulus. 
Oyrinophiiui, 

*           * 

Qtotriton, 

The  minor  relations  may  be  more  readily  expressed  thus  : 


Plethodontce. 

PUihodon. 
Anaidet. 


Hemidaetylium. 
Batrachotept, 

Or  thus : 

two  premaxillaries ; 


OyrinophUus. 
Plethodon, 


Digits  4 — 5, 
A.  Digits  distinct. 
Two  premax. 
One  premax. 
A.  Digits  united. 
Two  premax. 
One  premax. 
Digits  4—4. 


Oeoiriton, 


Hemidaetylium, 
*  * 


Digits  4 — 5. 
A.  distinct. 
Tongue  free. 

Tongue  attached. 

tut,  united. 

Digits  4—4. 


SpelerpesB. 

Oyrinophilut.. 
SpeUrpet, 

Oeotriton,. 
(Ediput, 

Manatlu^. 


one  premaxill&ry. 

SpeUrpet, 
Stereoehila. 
(Ediput, 


Manculut. 
Batrachotept, 

The  above  genera  present,  within  restricted  limits,  not  only  the  relations 
which  will  be  found  to  characterize  genera  elsewhere,  but  the  relations  between 
all  natural  groups  of  whatever  rank,  or  in  other  words,  between  groups  defined 
by  structural  peculiarities.  From  such  simple  cases  we  may  derive  the  following 
rationale  of  classification  with  reference  to  characters  above  the  specific :  First, 
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thott  tharaclen  art  highfttathieh  eoi-er  the grtalut  nvmhtr  af  etua,  (i.  e.  of  (peclei.) 
Second,  the  extent  covered  £jr  tath  of  a  given  number  0/  charaetert  being  tqaat  or 
nearly  «>,  thai  it  hightil  which  CTpreitu  modifitaliont  of  Ihote  eharaclert  tehirh  di*- 
tinffuieh  the  group  mhiek  embraeei  Ihem  alt,  from  other  groups  0/ eimilar  higkrani. 
ThirJ,  the  lomtet  grade  oj  characleri,  except  the  ipecifie,  i,  t.  Ihoie  which  diilinguidt 
neareil  alliei,  are  alicai/i  Ihoie  tehich  an  aitumtd  tateil  in  the  life  hutorjf  0/  taeh, 

Thc3«  rulee  are  witbout  significaoce  if  [be;  do  not  point  to  tt  derivMiTB 
hvpotbcsis. 

BATRACJIOSEPS  BoEnp. 

ToDgne  adherent  iintotioclj.  Digits  4 — i.  A  large  pttrietal  fbntanelle. 
Premaxillar;  pierced  bj  b,  fonUinellc,  single. 

This  KenuB  embrnccB  the  forms  which  may  be  considered  tbe  lowest  in  the 
fumilj,  if  N'ecturug  be  excluded.  It  differs  from  llemidRctylium  nearlj  M  Ophta- 
hatrnchug  does  from  Spelerpes,  1.  (.,  in  the  □on-ossiflcation  of  tbe  parietal  bonei. 
Tliis  I01T  grade  of  devdopment  19  here  s^gd  in  tbe  extremities  also,  which  an 
much  reduced,  and  tbe  snake-like  form  of  one  of  the  speuies.  The  species  an 
three,  as  follows: 

I.  Costal  plica;  18 ;  the  toes  well  doTcloped,  pnlmnte. 

Outer  posterior  toe  well  developed ;  hind  limb  extending  over  7'&  coitll 
interspaces,  fore  limb  lo  orbit ;  tail  equal  bod;  aud  head  to  orbit,  more  slf ndcr 
tbao  tbe  bod;;  belly  yellowish B.  pacificu. 

II.  Costal  plicie  20—1  ;  toes  rer;  rudimcatal,  little  distioct. 

nind  limb  extending  over  eii  costal  interspaces ;  fore  limb  near);  to  orbit; 
tail  as  long  as  body  and  bead  to  orbit ;  width  of  head  seven  times  from  maiil* 
to  groin  ;  belly  black B.  nigrirentria. 

Hind  limb  extending  ovet  fonr  costal  interspaces ;  fore  limb  not  to  angla  of 
mouth  ;  tnil  thick  as  bod;,  as  tonR  as  bod;  and  head  plus  the  length  from 
muzzle  to  axilla ;  width  of  head  eight  times  from  mnzile  lo  groin ;  belly  browa. 

B.  atlennatiu. 

BlTRACHOaSFS  MQBIVKNTRIS  CopC. 

This  Bmall  species  resembles  the  first  in  general  proportions,  but  it  nearsr 
the  neit  in  tbe  rudimeutal  condition  of  Ibc  limbs. 

Muzzle  shorter  than  orbit;  upper  lip  slightly  angulated.  A  groove  from  tlw 
orbit  posteriori; ;  a  gulnr  fold.  Costal  grooves  extending  to  vertebral  lin«, 
but  QOt  curved  forwards  there  as  in  If .  scutatum;  eitending  across  abdo- 
men. Body  slightly  compressed.  The  tail  as  stout  as  the  bod;  at  the  baH, 
subquadmie  in  section,  becoming  compressed  at  the  tip,  strongl;  annulate, 
not  swollen.  Inner  digits  on  both  feet  minute.  Votaerine  series  well  devel- 
oped ;  Bphenoidals  as  in  the  others. 
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Batrachoseps  PActFicns  Cope. 

Hemidactylium  pacificum  Gope,  Proceed.  Acad.  Nat.  Sciences,  Phila.  1865,  p. 
195. 

HEMIDACTYLIUM  Tschudi. 

Classif.  der  Batrachier  Trans.  Nenchatel,  1838,  p.  54 — 94.  Bonap.,  Fauna 
Ital.  ii,  131,  No.  10.  Fitzinger,  Syst.  Rept.  33.  Baird,  Journ.  Ac.  Nat.  Sci. 
Phila.  i,  284,  1849.  Hallowell,  1.  c.  1858,  365.  Gray,  Cat.  Brit.  Mus.  1850,  41. 
Detmodactyliu  Dum.  Bibr.  Erp.  Gen.  8  p. 

Tongue  adherent  anteriorly.  Digits  4 — 4.  Parietal  bones  fully  ossified, 
without  fontanelle.     Two  premaxillaries,  with  fontanelle. 

This  genus  is  only  distinguished  from  Plethodon  by  the  deficiency  of  its  hind 
foot  in  digits.  Those  that  remain  are  quite  rudimental.  There  is  but  one 
species  known,  and  its  habits  are  entirely  terrestrial. 

Hemidactylium  bcutatdm  Schlegel. 

Salamandra  acutata  Schlegel,  Mus.  Leyd.  Abbildungen,  t.  40,  f.  4,  6,  1837. 
Fauna  Japonica,  ii,  119.  Uemidactylium  seutatum  Tschudi  1.  c,  Bonaparte  1.  c, 
Baird,  Hallowell,  Gray  1.  c.  Salamandra  melanosticta  Gibbes,  Bost  Journ.  Nat. 
Hist.  V,  89,  t.  10.  Desmodactyltu  melanottictus  Dum.,  Bibr.,  yiii.  Salamandra 
fusca  Green,  Journ.  A.  N.  Sci.  Phil,  i,  337,  1818,  not  S./utea  Raf. 

PLETHODON  Tschudi. 

System  d.  Batrachier  Trans.  Neuchatel,  1838,  59 — 92.  Bonap.,  Fauna  Italics, 
ii,  131.  Baird,  Journ.  Ac.  N.  Sci.  PhU.  i,  292.  Hallowell,  ib.  1858,  342.  Cope, 
Proc.  A.  N.  Sci.  Phil.  1859,  124. 

Tongue  attached  by  the  median  line  below,  from  the  glossohyal  bone  to 
near  the  anterior  margin ;  pterygoid  teeth  in  two  patches,  more  or  less  ap- 
proximated ;  a  large  fontanelle  between  the  spines  of  the  separate  premaxillary 
bones.  Toes  4 — 5,  normal.  Anterior  teeth  not  enlarged.  Cranium  well  ossi- 
fied.    Two  premaxillary  bones,  their  spines  embracing  a  fontanelle. 

This  genus  is  highly  characteristic  of  the  Regio  Nearctica,  where  three 
species  represent  it  on  the  Pacific  slope,  and  two  in  the  Eastern  district.  A 
species  from  Japan,  named  P.  persimilis  by  Gray, is  shown  by  Mivart  not 
to  belong  to  this  genus."*^  The  species  are  all  terrestrial  in  their  habits,  and 
three  which  I  have  observed  (P.  oregonensis,  P.  glutinosus,  P.  ery- 
thronotus)  undergo  their  metamorphosis  while  quite  small.  The  last 
named,  and  probably  P.  glutinosus,  never  enter  the  water,  but  are  hatched 
in  damp  places  on  land.     The  branchiae  have  therefore  no  functional  service. 

A.  The  pterygoid  patches  in   contact  throughout ;   vomerine  series  well 
separated  medially. 
Costal  plicae  16  to  19;  form  slender,  tail   cylindric,  limbs  weak,  inner  toes 
rudimental;    vomerine  scries   not  extending   beyond  nares  externally;   belly 
brown  marbled ;  above  plumbeous  or  with  a  red  longitudinal  band. 

P.  erythronotus. 

Costal  plicne  13  ;  form  slender,  tail  well  compressed ;  limbs  weak,  inner  toes 
rudimental;  vomerine  series  not  extending  outside  of  nares;  belly  brown 
marbled  ;  above  with  a  red  dorsal  band P.  intermedins. 

Costal  plicaB  14;  form  stout,  tail  rounded;  limbs  short,  stout;  inner  digits 
distinct ;  vomerine  series  extending  outside  of  inner  nares ;  black,  usually  with 
gray  lateral  blotches  and  smaller  dorsal  spots P.  glutinosus. 

fltjt.  The  pterygoid  patches  well  separated,  vomerine  series  closely  approxi- 
mated medially. 


*  Mivart  calls  it  Pectoglossa,  but  gives  no  character  by  which  it  can  be  separated  from 
Amblystoma. 
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ipoii  of  back,  oraQg* P.  i 

CosUl  plien  10—11 ;  form  stoat,  bead  wide,  muUUrlea  wiiler  thui  maila- 
ble;   mniile   narrowlj   trnncate ;   tail  alender,  enbcjliadiiuil ;  light  browm 

abore;  limbi  and  below  fellow P.  orayoBanltl. 

Plithodoh  EBTTHaoMOTD*  Qreco, 
Var.  a.  eintnu*. 

Sal.  e.  (Sept.  IBIS]  Green,  J.  A.  N.  B.  1.  3Se. 

P.  c.  (laae)  Tsch.,  Cla«i.  dtr  Bat    Baird,  Jodth.  A.  N.  Sci.  (3)  I  p. 
Var.  0,  trj/lAronotut. 

Sal.  e.  (3ept.  181B)  Green,  J.  A.  N.  3.  1.  39S.     (1838)  Holb.   Herp-   HI.  18, 

61.  ST.     (1842)  2d  ed.  t.  43,  pi.  11.     {1840)   Storai,  Uaai.  Kept.  MB.     (IMS) 
ekaf,  N.  Y.  Bept.  IB,  pi.  10,  f.  38. 

Pttlhodon  tn/tliTimBtui  Balrd  1.  c,  Hallowell  I.  0.,  1898,  343. 
K.B. — Oreeo  qaotes  this  ipeclai  from  Rat,  whoH  d««criptloD  I  euinot  And. 

Var.  y.  dorialx;  Baird,  M.  8. 
3178.    LonitTille,  Ej.  i  Salem,  Mus. 
Plithodon  ihtibuidiub  Baird. 

FroceediDKi  Acad.  Nat.  Sci.  Fhlln.  1887,  209. 


JOUDg). 

Sal.  variclata,  (Dae.  IBIB)  Qilliams,  J.  A.  N.  S,  1.  460,  p.  18,  C  1. 

£•1^  ej/Hndraeea,  (Not.  ISiS)  Harl.,  J.  A.  N.  S.  t.  1E6. 

Trilim  porphgrilKiu,  (1843)  Dekaj,  N.  Y.  Rept.  83,  pi.  16,  f.  3T. 

F.ff.  (1B3B)  Ticbudi,  Clagi.  det  Bat. 

Whole  eaaleni  diilricl  B.  d 


Plbthodoii  OBiQOiiiaaia  Oirard. 

Jlertdia  artganmtit  Oirard,  Proc.  Acad.  Nat  Sci.  Pblla.  tIH,  IBBS,  330.  Oi. 
mrd,  D.  8.  Expl.  Ex.  Eerpet.  1858,  11.  Haltowell,  Pr.  A.  K.  8.  Phil.  tIU,  tBBt, 
33a. 

PUthodon  tmalat  Cope,  Proc.  Acad.  Nat.  Sci.  Phil.  188T,  IBT,  •  IHIm  «^ 
taliu  Bicb.  ^  Sluatma  ittAicholttii  Qrtj  ^  Etrtdia  ortgontntU  Oirard  flde 
■'■  -    '  acholtzii  ipecies  I 
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Costal  plicae  17;  elongate,  head  narrow,  width  more  than  seven  times  to 
grroin,  more  than  twice  to  axilla;  no  canthus  rostralis;  tail  compressed  from 
base,  finned;  small;  pale  yellow,  brown  lined S.  m  ai  g  i  nat  urn. 

Stereochilds  marginatum  Hallowell. 

Pseudotriton  marginatus  Hallowell,  Proceedings  Ac.  Nat.  Sci.  Phila.  1856, 
p.  130. 

MANCULUS  Cope. 

Tongue  free  all  round,  boletoid.  Toes  4 — 4.  Parietal  bones  ossified,  and 
without  fontanelle.     Premaxillaries  co-ossified. 

This  genus  only  differs  from  Spelerpes  in  the  absence  of  a  digit  from  the 
hind  foot,  standing  thus  in  the  same  relation  to  it  that  Hemidactjlium  does  to 
Plethodon.  Its  only  species  was  formerly  referred  to  Batrachoseps,  but  besides 
the  great  difference  in  the  tongue,  the  latter  has  a  parietal  fontanelle  and  lacks 
the  prefrontal  bone.  The  latter  point  is  indicated  by  Eschscholtz  in  his  Atlas. 
In  the  present  genus  that  bone  is  present. 

But  one  species  is  as  yet  known,  which  has  a  limited  distribution.  It  \b  the 
smallest  North  American  Salamander. 

Manculus  quadridigitatus  Holbrook. 

Salamandra  quadridigitata  Holbrook,  N.  Amer.  Herpetology,  2d  ed.  r,  65, 
tab.  21.  Batrachoteps  quadridigitatus  Baird,  J.  A.  N.  Sci.  Phila.  1842,  p.  287  ; 
Gray,  Catal.  Brit.  Museum,  1850;  Hallowell,  J.  A.  N.  S.  Phil.  1858,  p.  348. 

South  East  Georgia. 

OPHEOBATRACHUS  Gray. 

Annals  and  Magazine  Nat.  Hist.  1868,  p.  297.  Spelerpet  Spec.  Cope,  1865. 
(Edipina  Keferstein,  Archiv.  fur  Naturgeschichte,  1868,  299. 

This  genus  differs  from  Spelerpes  in  the  larval  character  of  the  cranium  ; 
its  diagnosis  is  as  follows: 

Tongue  free  all  round,  boletoid.  Digits  4 — 5,  very  short,  distinct.  Sphe- 
noidal series  of  teeth  not  united.  Cranium  membranous  above,  parietal  bones 
separated,  scale-like.     Internal  nares  enclosed  except  at  the  external  fissure. 

Gray  gives  the  generic  name  to  the  0.  v  e  r  m  i  c  u  1  a  r  i  s,  on  account  of  its  re- 
markable vermiform  shape.  This  is,  however,  among  animals^th  reduced 
limbs,  always  a  more  or  less  variable  character,  and  when  constant  in  a  species 
is  certainly  not  of  higher  value.  The  relative  elongation  of  the  body  and  tail 
is  a  marked  specific  character  in  Amblystoma,  Plethodon  and  Spelerpes,  and 
in  many  Laccrtilian  genera,  e.  g.  Gerrhonotus.  It  distinguishes  species  other- 
wise nearly  identical,  and  in  some  cases,  as  in  G.  multicarinatus,  mere 
varieties  of  the  same  species. 

The  species  of  this  genus  arc  very  similar  to  those  of  Spelerpes  in  all  respects ; 
the  difference  is  not  quite  the  same  as  that  between  Batrachoseps  and  Hemi- 
dactylium.  They  are  weak  and  of  small  size.  The  type  species  are  distin* 
guished  by  elongate  tails.  None  are  known  outside  of  the  Mexican  zoological 
district,  in  the  broad  sense. 

The  generic  characters  were  first  indicated  by  the  writer  in  the  Journ.  A.  N. 
Sci.  Phila.  1866,  p.  100. 

Costal  plicae  fourteen 0.  lineolus. 

Costal  plicae  nineteen 0.  vermicular  is. 

Opheobatrachus  lineolus  Cope, 

Spelerpes  lineolus  Cope,  Proc.  Ac.  Nat.  Sci.  Phil.  1865,  196. 

Char,  Fourteen  costal  plicae;  vomerine  teeth  in  long  series,  extending  behind 
internal  nares ;  tail  twice  as  long  as  head  and  body,  cylindric.  Three  median 
toes,  subcqual. 

Though  the  carpus  and  tarsus  in  this  species  are  cartilaginous,  the  repre- 
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Beat&tives  of  tbe  bones  preseat  in  the  o 

arc  developed  aa  the;  arc  in  maiij  otlier  epcciei  o1 

SCO  1 — 2 — 2 — 2 — 1  on  tbe  feet.     Tho  metatarBaU  ftre  oai  luiir  dhiubu  mcui- 

.Uj. 

From  Eastotn  Ueiico. 

OpBIOBITBAOHDS  TtHNICULlBIS  OrfkJ. 

Annals  and  Magaime  Nat.  Historj,  1868,  p.  2S1.  (Edipiiia  taifarmu  Ke- 
feral.,  Archiv.  f.  NaturResch.  1868,  239. 

t  had  formerly  sappoaed  thig  tpccies  to  be  the  game  aa  tbe  preceding,  till  I 
read  Dr.  Keferatein's  description,  where  tlie  specific  cbaracteia  are  for  tfa«  fint 
time  pointed  out. 

Guatemala,  Costa  Rica. 

OEOTTtlTOK  Gen«. 

Bonaparte,  Fauna  Italica,  t.  31,  No.  14. 

Tongue  attached  by  the  glosEohpil  pedicel  onljr.  Two  prsmsiillarf  bonM, 
which  embrace  a  fontanclle ;  parietals  ossified,  palatines  well  developed.  Df(^ 
its  1 — B,  united,  eitensivel;  connected  by  membrane. 

But  one  species  of  Ibis  genus  ia  known,  which  is  interesting  ai  being  thfl 
only  species  of  the  Pleibodontida;  nbich  occurs  in  Europe.  Its  charaetert  w* 
quite  identical  with  the  CEdipus  of  the  warmer  parts  of  America,  except  in  re- 
spect to  the  distinction  of  the  two  premaxilliLry  bones,  whicb  are  consolidftted 
in  (Edipas.  Until  I  determined  the  existence  of  this  character,  I  regarded  the 
latter  name  as  a  synonymo  of  Geotritan. 
a.  Two  phalanges,  free, 

Costal  plicie  ten  ;  bead  wide,  width  less  than  Gre  times  to  groin ;  paraaph*- 
Doid  pKicbes  nidely  separated  from  vomerine  teeth ;  pate  brown  above. 

O.  fnacai. 
GiOTRiTON  rcacca  Gcsner, 

Snlamandra /una  Gesner.  3.  lavii  Gosse.  8.  ^«nn  Seblegel.  Otetrilon  ftmi 
Tsch.     6. fata  Bonap, 

Sardinia. 

(EDIPirS  Gray 
Catal.  Batr.  Sal.  U us.  Britt.  1S50,  4T,  nun  Tichudii,  Bonaparlii  it  alionm  t 

Tongue  attached  only  at  tbo  glossohyal  pedicel ;  digits  4 — S,  anited  tif  a, 
broad  dermal  expansion,  the  phalanges  little  ossified,    Piemaxillary  booet  ma- 
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black  below,  dorsal  region  jellow  to  orbits,  with  black  spots  ,*  sometimes  form- 
iaic  a  median  band 0.  carbonarins. 

^  Body  short,  stoot ;  plicae  ? ;  head  width  more  than  one-sixth  length  to  groin ; 
black,  with  pale  specks,  which  may  form  series  or  not''  (Peters). 

0.  adspersus. 

Body  short,  stont ;  twelve  costal  plicae ;  vomerine  scries  commencing  within 
inner  aares ;  width  of  head  less  than  five  times  in  length  to  groin ;  black 
above  ;  brown,  white  speckled  below • .0.  r  u  f  e  s  c  e  n  s. 

(Esiprs  wo«io  Cope. 

GiotritoH  earbonariut  (hXe^ck  variety)  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.  1868, 
313. 

This  species  is  near  the  G.  c  a  r  b  o  n  a  r  i  n  s,  and  differs  almost  entirely  in 
iu  free  terminal  phalanges,  shorter  body,  and  in  coloration. 

The  muzzle  is  slightly  truncate  and  the  head  flat,  and  not  so  wide  as  in  6. 
f  v  I  c  u  s ;  its  width  enters  the  length   to  the  groin  5-33   times,  indicating  a 
ihorter body  than  inO.  carbonarius.     The  plicae  of  the  sides  are,  how- 
ever, equal  in  number  and  well  marked.    Similar  folds  mark  the  sides  of  the 
tail.    Those  behind  the  eye  are  similar  to  those  of  G.  f  n  s  c  n  s,  but  less 
■arked.    The  vomerine  series  are  well   arched,  and  nearly  meet  medially; 
they  are  nearly  approached   by  the  prolonged  point   of  the   parasphenoid 
pauhet,  which  together  form  a  triangle,   with  the  Tposterior^  basal  angles 
roanded.    The  patches   are  separated  by  a  groove  for  only  aoout  half  their 
Itajtb.    The  distances  between  inner  and  outer  nares  are  the  same.    The  end 
of  the  muzzle  projects  beyond  the  mandible. 

The  limbs  appressed  leave  two  intercostal  intervals  between  them.  The  in- 
ner toe  is  not  free  on  either  foot ;  one  phalange  of  the  others  is  free,  except  the 
■ediao,  where  I J  phalanges  project.  The  free  termination  has  a  rounded 
thickening  below. 

Tail  thickened,  round,  tapering. 

Cjlof.    Black  above;   leaden  black  below;  the  under  surfaces  and  lower 
ptn4  of  side3,  with  onter  faces  of  limbs,  speckled  with  indistinct  whitish  dots. 

Meoiurementi.     No, 

Inches. 

LfD^ib  (axial)  from  end  muzzle  to  orbit *105 

**                <*                      canthus  oris '22 

"                "                      axilla -63 

•■            "                 "                       groin 1-66 

"                «<                      end  vent 1*94 

»*                «*                      end  tail 3-29 

fore  limb ^ '45 

"    foot '145 

*       hiod  limb '45 

••     foot '17 

TiJih      »        "    (sole) '17 

•■      bead '28. 

'■      bodv -28* 

sacrum '22 

Tbe  ooly  specimen  I  have  seen  is  the  following : 

Stf.  $tfp!9,  1  specimen.  Mountains  of  Guatemala,  Dr.  Van  Patten. 

(Expri  CABB05ABirs  Cope. 

Proceed.  Ac.  Nat.  Sci.  Phila.  1860,  p.  373. 

t "  Sttamandra  platydaetyla  Cuvier,  Mus.  Paris,"  not  described. 

t"  (BdipuM  platydactyliu  Tschudi,  Classif.  der  Batrachier,  p.  93,  1838,  not  de- 
Krib««L 

B'htoylotm  Mexieana  Dumeril,  Erp.  Gen.  vol.  ix,  p.  93,  1854  (specimens  from 
Trra  Faz;  pi.  105,  fig.  1. 
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(Edipkb  ADiPiBiCB  Peters, 

(Ediput  adiperiut  Uonatabericbte,  Acad.  Witt.  Berlin,  1863,  408.  0*elritan 
do.  Cope,  Pr.  A.  K.  Scl.  Phil.  1865,  196. 

Sabilai.     Near  Bogota,  New  Greoeda. 

IntereBtiog  as  the  most  soutbem  of  the  American  eaUmanden. 
CEDiPtiB  Birruoiirs  Cope. 
8p.  noT. 

This  Bpeciei  is  near  the  O.  c  a  rb  o  d  a  r  t  a  a,  but  U  noUblj  more  abbnri- 
ated,  and  has  a  difTerent  coloration.  The  Tomerine  leries  ii  ehortsr,  and  than 
it  aieteral  plica  leea. 

HuEzle  truncate  with  prominent  iDbnarial  projectiooi;  Its  length  1-S  line, 
the  width  between  anterior  cantbuB  of  ejes.  Appreited  limbi,  eepaiated  bj 
two  and  a  half  costal  epacee.  PliCK  eleren,  with  a  twelfth  IndiBtinct  asillBT7 
fold.  Width  of  head  5i  in  length  to  groin.  Tail  ebort,  thiclcened,  cjlindric, 
equal  from  end  rent  to  thouldtr. 

The  vomerine  do  not  extend  outside  of  the  inner  narea,  and  neari;  meet.  Tha 
parasphenoids  are  as  in  other  Bpecies,  in  two  approximate  patches,  DaTTOwlB( 
in  f^ont  and  but  little  dirided  behind. 

Color.  Sides  and  above  black,  the  back  and  top  of  liead  with  a  mfoQ*  caiL 
Under  surfaces  biown,  wbite  specked. 

Length  toaiilla _ -39 

groin 1-04 

"         eod  tail ......^.     '91 

"         fore  limb -18 

"  hind    "    _ •« 

From  Vera  Crui,  Meiico. 

No.  6886,  1  specimen,  Oriiava,  Mexico,  F.  Snmicbrast. 

The  (Edipus  rariegatus  Gray,  Caml.  Brit.  Mas.  p.  18, majbelong totblt 
genus,  or  even  to  oneor  tho  species  beie  described — as  the  preseatone.  Itl* 
described  in  the  following  lixnguage :  "  Yellow  brown,  with  three  irregolar 
slightly  inoeculatorj  dorsal  atieaks."     Gray. 

8PELERPES,  KaBneaque. 

Atlantic  Joarnal,  i,  p.  33,  1833.  Cglindroioma  Tschudi,  Nat.  Sfst.  Batra- 
icher  Neuchatel,  1838.  C!;Iiridro4oma  el  £i>JirD?f<uaa,  pars  Dumiril  Erp.  Qen. 
ix,  Spdirpa  tt  Pttudotriton  Baird,  J.  A.  N.  Scl.  i ;  Uallowell  1.  c,  It.  j^ 
Urftt  Gray,  CaUl.  B.  H.  IBSD,  43. 

""      'Jneuo  free,  except  nt  the  glossobj-a!   support,      Pnlaline  aor!  perietal 
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riics  13  ;  inner  toe  and  joint  distinct,  other  toes  well  developed,  cjlindric  ; 
vidth  bead  5  to  6  times  head  to  axilla,  2*5  to  3  times  to  groin ;  tail  generally 
Bore  elongate ;  black,  sides,  tail,  and  often  back,  grey  varied ;  larger. 

S.  1  ep  rosu  s. 
Plicje  1 1 ;  inner  toe  not  distinct,  other  toes  very  short,  margined ;  width  of 
btad  4  2-5  to  axilla,  1-3  to  groin;  tail  short;  black,  unspotted;  medium. 

S.  cephalicus. 

n.  TQmcrine  teeth  not  continued  posteriorly  to  the  pterygoid  patches,  nor 
exteriorly  to  beyond  the  nares. 

«.  Tail  round,  costal  grooves  11 — 12,  inner  toes  rudimental. 

Tilcm  11  (without  inguinal)  ;  width  of  head  4-5  length  to  axilla,  2*5-6  times 
in  length  to  groin ;  tail  rather  short ;  upper  lip  more  or  less  truncate  and 
lagnlate S.  chiropterus. 

«c  Tail  inbronnd,  costal  grooves  21,  inner  toes  minute. 

Width  of  bead   near   1-7  length  to  axilla,  '33  of  length  to  groin ;  limbs 
.;  tail  thick  at  base;  brown,  dorsal  region  darker;  small. 

S.  multiplicatus. 
Tail  compressed,  costal  grooves  13 — 14,  inner  toes  longer. 

nsnally  14;  width  of  head  less  than  o;ie-sixth  to  groin  ;  head  to  ax- 
illa well  over  *33  of  the  same ;  body  longer,  tail  not  keeled  above  proximally, 
eoaparatively  short,  vomerine  series  turned  obliquely  backwards.     Yellow, 
two  latero-dorsal  black  lines ;   tail  dark  laterally ;   belly  immaculate ; 
aall ^ 8.  bilineatus. 

Mice  13 ;  width  of  head  equal  one-sixth  length  to  groin  ;  muzzle  to  axilla 

tore  than   one-third  the  same;  tail  long,  keeled   above.      Tellow,   sides 

ly  black  spotted,  a  median  dorsal  series  of  spots ;  tail  yellow,  black  bar- 

ni:  belly  immaculate ;  large S.  longicaudus. 

Plicc  13 ;  width  of  head  greater  than  one-sixth  length  to  groin ;  from 
Bozile  to  axilla  considerably  more  than  '33  length  to  groin ;  tail  long, 
keeled  above.  Yellow,  with  three  black  bands  ;  tail  black,  yellow  barred  ; 
belly  mottled;  large •..S.  guttolineatus. 

III.  Vomerine  series  of  teeth   continuous  posteriorly,  with   the   pterygoid 
brof  hes,  and  originating  behind  nares. 

Costal  plica*  15 — 16;  head  wide,  not  more  than  seven  times  to  groin,  not 
■ore  than  twice  to  axilla;  no  canthus  rostralis;  tail  rounded  at  base,  not 
fiaaed;  large;  vermillion  red,  black  or  brown  spotted S.  ruber. 

frniipis  BiLLii  Gray. 

Catalogue  British  Museum,  p.  46.  Cope,  Proc.  Acad.  N.  Sci.  Phil.  1860, 
3*:.  fEdtpuM platydaetyluM  "Tsch."  Baird,  Journ.  Acad.  Nat.  Sci.  Phila.  1850, 
pp.  282,  286.  Boiitoglotta  Mexicana  Dumeril,  Blbron  Erp.  Gen.  ix,  93,  1854 
icsclat.  synonymyj. 

5orth  Eastern  Mexico. 

SrtLBBPcs  Lxpioaua  Cope. 
Species  nova. 

This  salamander  is  one  of  the  numerous  additions  made  to  herpctology  by 
Sofflichrast's  explorations  in  the  mountains  of  Eastern  Mexico.  Of  the  seven 
ipecies  of  Urodeles  which  he  found  in  that  region,  this  appears  to  be  the 
third  in  size ;  it  approaches  in  this  respect,  and  in  some  degree  in  coloration, 
<She  Plethodon  glutiuosus. 

The  form  is  stout,  the  head  broad  with  short  muzzle,  and  the  tail  cjlindric 
ud  glandular ;  it  is  not  unfrequently  swollen  at  the  base.  In  the  largest 
iptcimens,  selected  as  the  stoutest,  the  length  of  the  head  from  the  postorhital 
Ide  is  only  3-5  the  width  at  the  same  point.  The  fore  limb  extended  reaches 
to  the  posterior  margin,  or  to  the  middle  of  the  orbit,  for  in  extreme  speci- 
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mrna  there  ie  a  dlOereDce  in  the  degree  of  elongftlioa  of  the  bodj  to  the  fol- 
lowiap  BmonDt :  In  tbe  Bloater,  tbe  length  to  aiiUn  eaten  !  j  to  groia ;  in  the 
more  slcader  2};  io  the  former  the  width  of  head  goes  6  times  in  length  M 
groin  ;  in  the  latter  6'25  times.  There  it  no  aiiUary  costal  fold  ;  the  Ingaiul 
ia  not  marked ;  the  plicie  do  not  extend  on  the  back  [where  there  is  a  fklnt 
medinn  groove),  but  are  distioct  on  the  bellj  ;  tail  annnlate.  The  feet  ue 
very  wide  and  tbe  tors  abort,  but  not  ao  much  ao  aa  in  S.  cephalicoa. 
The  inner  digit  is  developed  on  both  feet,  thoagh  short,  eapeciallf  the  poste- 
rior; the  outer  is  alao  larger  than  in  the  apecicg  juat  named.  Tbe  toes  ai« 
tbiekened  at  the  eilremitiea.  The  bind  limb  ejtenda  0(er  6'B  intercoital 
spaces  from  groin.  The  fjiilar  fold  is  vrell  marked,  while  the  loagitadinel 
post-orbital  grooTe  is  not  or  acarcelf  visible.  The  upper  lip  is  iliKhllj  tnii- 
cate,  and  with  smnll  subnareel  nnglea. 

The  color  ia  black  as  a  ground,  lees  obscured  below,  where  it,  bowcTcr,  Te- 
ries  (o  broirn.     Tlie  gular  region  splotched  or  apeckled  with  gray. 

The  Bides  oftbe  bod;  with  the  tail  are  splotched  lichen-like  with  llghtgnir, 
the  same  aomeiimeg  covering  tbe  dorsal  region.  In  one  specimen  ^erc  ii  a 
pale  red  dorsal  band.     Uead  black, 

Meaiurtment: 

Ko,  C340,  Trpe, 

,lNbe». 

Leng^tb  from  snout  to  gape 'IB 

■'  "  axilla - -89 

"  "  groin 1-T5 

"  "  end  vent 3. 

"  ••  "   uii a.5 

"         forellmb -43 

'■  "   foot 'la 

"        hind  limb -     -OS 

"  "      foot ■!« 

Width  bead -3 

"     body  at  sacrum - •!» 

Like  other  Ueilcan  Snelerpea  thia  animal  seems  to  pass  ita melaiaorphOMf 
earl;;  a  joung  ooe  sent  wilb  the  adults  meMures  21  lines  in  length.  The 
largest  specimen  mcasurea  4'4  inches. 

This  species,  according  to  Sumichraat,  ia  confined  to  tbe  Alpine  region,  In 
Vera  Crus.  Mexico.     In  life,  the  light  lints  are  of  a  pale  yellow. 
No.  G3-10,  6  specimcaa,  Orizava,  Mexico,  Pr.  Fr.  Sumichraat. 


Spelebfes  ci 


VATUBAL  SCIENCES  OF  PHILADELPHfi.  107 

tbe   smallest  specimen  the  terminal  *75  above  and  -33  below  are  keeled  ;  in 
others  the  snperior  keel  is  more  distal. 

fpper  lip  moderately  truncate,  with  infra-nareal  angles,  and  in  one,  rudi- 
mental  cirri.  The  mazzle  is  rather  thick  and  short,  the  head  flat ;  in  one 
smaller  specimen  the  former  is  a  little  longer  than  in  the  others,  and  the 
width  of  the  head  relatirelj  less.  The  vomerine  teeth  form  short  series,  each 
rather  suddenly  bent  backwards;  the  pterygoids  two  narrow  patches,  not 
approaching  the  romerines,  the  relations  in  this  respect  being  as  in  S.  b  i  1  i- 
itat  D  s. 

The  color  in  fonr  specimens  is  an  unspotted  brown,  the  inferior  surfaces 
fsler.  especially  the  gular  jegion.  In  the  smaller  specimen  above  mentioned, 
vhich  seems  to  constitute  a  variety,  the  brown  color  forms  a  broad  dorsal 
baad.  with  dark  j>oints  ;  the  sides  are  of  a  pinkish  gray,  and  the  under  sur- 
faces light  yellow. 

Measurements  of  the  largest  specimen,  on  the  axis  of  the  body: 

Inches. 

Length  from  muzzle  to  orbit #.  '05 

•*  »•  rictus -12 

"  axilla -425 

"  «»  groin 1-53 

"  "  end  of  tail 3-24 

•*      of  fore  limb 2-33 

*'  ••       foot 08 

hind  limb -29 

'•  •*    foot '133 

Width  head  at  anterior  angle  orbits .* *1 

•'         "         rictus -22 

*'     body  atsacrum *15 

The  form  of  this  species  would  indicate  it  to  be  terrestrial  in  its  habits. 
Of  its  geographical  range  we  have  as  yet  little  information. 
Xo.  4038,  5  specimens,  Red  River,  Arkansas,  Dr.  L.  A.  Edwards. 

SriLBSPcs  BiLiNiATUS  Grecu. 

Siiamandra  bUifuata  Green,  J.  A.  N.  S.  i,  352, 1818 ;  Holbrook,  Herpetology, 
UtfJ.  ii,  127,  Ub.  29— 2d  ed.  v,  55,  pi.  16,  1842.  Salamandra  fiavissima  Har- 
lia.  Sill.  Joarn.  x,  286,  1826.  Spelerpet  bilineata  Baird,  Journ.  A.  N.  S.  i,  287  ; 
GriT.  C*tal.  Brit.  Ilus.  44,  1850;  Hallowell,  Journ.  A.N.Sci.  f  2)  iv,  346.  Sala- 
n^^'ira  nrrujrra  Green,  Journ.  A.  N.  Sci.  iv,  253 ;  Harlan,  Mea.  Phys.  Res.  99. 
fyilfrp^jf  ctrriyera  Baird,  J.  A.  N.  Sci.  i,  287 ;  Gray,  Cat.  B.  M.  44 ;  Hallowell 
Lc.  jr.  347. 

lUKnat. — From  Maine  to  Wisconsin,  to  Florida  and  Louisiana. 

SftlBBPES  LOXOICAUDUS    GrCCU. 

-M/,  /.  uSept.  1818)  Green,  J.  A.  N.  S.  i,  351;  (1838)  Hoi.  Herp.  Ist  ed.iii, 
;i:  i»l.  J6;  (1842)  2d  ed.  v.  61,  pi.  19;  (1842)  Dekay,  N.  Y.  Rept.  78,  pi.  17, 
if.  ftl. 

fyfi'rptt  lunfu^a  (1832)  Raf.,  Atlantic  Journal,  Na  1,  p.  22. 

Cwi^n'iroioma  lungicaudn  (1838)  Tsch.,  Class. -der  Bat. 

^l-fl'rptt  longicauda  Baird,  J.  A.  N.  S.  (2)  i,  287  ;  Hallowell  1.  c,  345;  Gray 

Balttaf. — Same  as  the  last  species. 

Sniturm§  octtolixiatds  Holbrook. 

S.iltm.tndra  ffuUolin^ata  Holbrook,  Amer.  Herpetol.  1st  ed.  ii,  61,  t.  12 — 2d 
•d.  V  :''«.  t.  7.  Sptltrptt  guttolineata  Baird  1.  c,  287  ;  Gray  1.  c.  45 ;  Hallowell 
Lc.  34*;. 

ii9?fttat. — South  Carolina,  Georgia.  Alabama. 

Spilispes  nrsiR  Daudin. 

Sal    rubra  (1803)   Daud.,  Hist.  Rept.   viii,    227,  pi.  97,  f.  2 ;  (1842)  Holb 
Htrp.  2d  ed.  v.  35,  pi.  9;  (1842)  Dekay,  N.  Y.  Rept.  80,  pi.  17,  f.  43. 
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Sal  nbrivrnlHi  (Sept.  1818)  Green,  J.  A.  N'.  S.  i,  3S3  [ftd.  liTiag). 

Sat.  maeilala  (Sept.  1S18)  Ureen,  J.  A.  N.  S.  i,  3^0  (blMCbcd  Id  ipiriU). 

Sal.  lubfatea  (Sept.  1818)  Green,  J.  A.  N.  S.  i,  351  (ad.  in  »pirlt*T) 

Piiudotritim  tubfutfiu  {\%3i)  Tacb.,  ClaM. 

Mgee'oglotta  rabtr  Bibron  Sde  Bon.  Fauns  Italic*. 

Sirtn  optrculata   (1T96)  Pal  de  Betiuv.  Am.  Pbil.  Tram,  ir,  3T»,  pi.  — ,  t.  3 

Prottut  ntiKKtaritiuii  (Sept.  1818)  Greea,  J.  A.  N.  8.  i,  358  (Urra  bltach«i 
in  ipirils). 

PitttdoirUon  rvbtr  Baird,  Joorn,  A.  N.  Sci.  Pbil.  1,  SHS ;  Bsllowell  1.  c,  847. 

SpetiTpa  rabtr  Gray,  Cat.  D.  M.  18S0,  ii. 

There  are  aereral  rarieties  of  tbis  species,  which,  thoaK'i  quite  distinct,  pMl 
into  each  other: 

Tar.  P.  r.  a  tic  ti  caps  Baird,  S.  Carolina. 

Tar.  P.  r.  fUvissimus  Hallowell ;  P.cudatriton  fiaoUimut  HalloveU, 
Fioceed.  A.  N.  Sci.  Phil.  1850,  130,  Georgia. 

Tar.  P.  r.  montanus  Baird ;  Pirudolrilon  mortlanta  Baird,  Journ.  A.  N.  8. 
i,  281— 293;  Grajl.  c,  48.  Th«  Allegheo;  Mountain  rsgioa  from  Pennajl- 
Tania  to  S.  Carolina. 

fdAiIni.— The  Speterpes  raber  is  distributed  orer  the  Eaitern  district  of 
North  America  from  Maine  to  Uinnesota,  and  to  Texas  and  Florida. 

QTRINOPHILDS   Cope. 
Tongiie  supported  only  by  the  f[I'>sso''7''1  pedicel,  boletoid ;  craninm  tuUj 
ossified,  the  preniaiillsr?  bones  remaining  distinct,  and  embracing  a  fonta- 
nelle.      Digits  entirrlj  distinct,  1-^5. 

This  genus  is  now  first  distinguished  Trom  Spelerpes,  on  accoant  of  th» 
mariied  peculiarity  af  the  premaxillarj  bone,  in  wbicb  it  resembles  PlethodOB 
rather  than  Ihs  first  named.  But  one  species  is  as  jct  known.  It  has  aanper- 
ficisl  resemblance  to  the  Spelerpes  ruber,  bnt  dilTers  in  sereral  osteolOKieal 
peculiaritifS.  Its  Qasnl  bones  nre  irell  separated,  and  the  proutic  squnrooial 
crests  are  peculiar.  The  anterior  or  prolitic  crest  is  short,  distinct  and  curred 
inwards  and  backwards;  that  on  the  proiimal  extremity  ot  Ibe  aquamoial 
curves  towards  it,  bat  leaves  a  considerable  interspace.  Tbis  is  occupied 
bj  two  osseous  processes  like  two  teeth  of  a  comb.  In  S.  ruber  the  bd- 
terior  crest  only  is  present,  and  forms  a  rectaagie,  tbe  anterior  limb  beia( 

rerse,  and    tbe    angle   inwards.     The  nasal  bonea  also  are  in  contact 

s  tbe  premazillary  spines. 

3  Ivpc  of  the  gpnnsreraiiins  for  a  more  llifln   usually  long  period  in  tb« 
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U  Bot  indicated  by  Green'f  descriptioD.  It  is  not  so  large,  has  not  the  can- 
thus  rostralis,  the  larva  is  verj  small,  and  the  coloration  is  quite  different. 
Greta's  figure  represents  it  well,  though  the  Ambljstoma  jeffersonia- 
B  a  ID,  on  the  same  plate,  is  represented  as  larger,  a  relation  of  size,  the 
RTerse  of  what  nsoallj  holds  in  nature. 

This  is  the  only  one  of  oar  eastern  Salamanders  which  attempts  self  de- 
frnce.  It  snaps  fiercely  but  harmlessly,  and  throws  its  body  into  contortion! 
Si  temrem.  It  prefers  the  coolest  localities  throughout  the  Alleghany  Moun- 
tain region  from  New  York  to  Alabama.  It  is  aquatic,  but  prefers  the  still 
waters  of  twampt  or  springs  to  running  streams.  It  is  common  in  the 
itfioo  whence  Green  procured  it,  while  A.  microstomum  is  rare  if 
tiistiag  at  alL 

ANAIDES  Baird. 

Iconographic  Encyclopedia,  ii,  1849,  256.    Girard,  United  States  Expl.  Ex« 
fed.  Uerpetology  p.  8,  Ub.  i,  f.  18—25. 

Tongue  attached  from  glossohyal  to  anterior  margin,  on  the  median  line ; 
eeaiiderably  free.  One  premaxillary  bone.  Pterygoid  teeth  on  a  single  plate. 
Tomerine  teeth  on  a  ridge  which  is  continuous  between  the  interior  nares. 
laiillary  teeth*  longer  on  the  anterior  than  posterior  part  of  the  arch,  com- 
pemed,  knifs-shaped,  with  entire  enamel;  mandibular  teeth  of  similar 
fern  and  large  deTelopment,  few  in  number,  and  confined  to  the  anterior 
half  of  the  ramas.    Toes  4 — 5,  obtuse  and  slightly  dilated  at  tip. 

This  cnrioas  genus  is  furnished  with  by  far  the  most  powerful  dentition  of 
nr  exiiting  Salamander,  and  resembles  in  this  respect  the  genera  of  the 
esal  neasares,  Brachydectes,  Hylerpeton  and  Hylonomus.  In  other  points 
tkere  is  little  difference  between  it  and  Plethodon.  One  marked  feature 
knap  it  nearer  Desmognathus  than  any  other  genus  of  Plethodontidae.  The 
^epUthotics  are  each  furnished  with  a  high  longitudinal  crest  over  which 
tkt  temporal  muscle  passes  from  its  origin  on  the  atlas.  It  has,  howerer,  the 
weal  origin  from  the  median  line  of  the  parietals,  which  scarcely  exists  in 
Dnuognatbas.  This  line  is  marked  in  A.  I'u  g  u  b  r  i  s  by  an  elevated  crest. 
tit  eod  of  the  muule  in  that  species  bears  evidence  to  a  habit  similar  to  that 
vkich  accompanies  the  singular  structures  of  Desmognathus,  viz.,  that  of 
ktrrowing  or  rooting  among  stones  or  other  resisting  objects.  The  derm  is 
uilarly  adherent  to  the  bone,  and  the  latter  is  exostosed  and  rugous.  The 
ffvfroatal  bones  are  well  developed. 
5o  species  has  yet  been  found  east  of  the  Californian  or  Pacific  Coast  region. 

Large,  stont ;  thumb  developed,  fingers  short ;  pterygoid  series  narrow, 
TomtriDes  strongly  curved  backwards ;  width  of  head  4*5  to  groin ;  light 
brcvn  above,  with  yellow  spots A.  lugubris. 

^mftller,  slender;  thumb  not  distinct,  fingers  long,  slender;  pterygoid 
lenei  wider,  vomerine  series  scarcely  recurved;  width  of  head  6*33  times  in 
ifsgih  to  groin A.  ferreus. 

AiAissa  Lcocsais  Hallow. 

5M«ma»^ra  /v^Aru  Hallow.,  Proceed.  Acad.  Nat.  Sci.  Phila.  iv,  1848,126. 
iMiirj  luptbrUf  Baird,  Iconogr.  Encycl.  ii,  (Ist  ed.),  1849,  256 ;  B.  and  G.  in 
Free.  Acad.  Nat.  Sci.  Philada.  vi,  1853,  302.  Tarieha  luguhrii  Gray,  Gatal. 
Aapb.  Brit.  Mas.  ParU  ii,  1850,  26. 

if«6i/«r. — California  frem  Ft.  Tejon  to  Oregon. 

Aiiinss  riasirs  Cope. 
Sp»-e.  Nov. 
ThiS  ii  a  smaller  and  more  slender  species  than  the  last,  not  being  very 

*^rsnl  I.  c.  dMcribet  the  ieoth  as  not  fixed  to  the  Jaw,  and  capable  "  of  a  dopreuion 
larji«ard*r  This  la  only  true  of  iuccotiional  teeth,  or  teeth  about  to  be  shed ;  the  fUno- 
teiiA.  iMtb  af«  firmly  aaebylosed. 
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difTerent  in  proportioas  from  PlethodDn  intermedin  B,  bnt  with  a  broader 
aod  mare  flnElened  head. 
Tbe  head  ia  aa  elongate  oral,  gligbtl;  trancate  ia  froat;  th«  nutril*  ara 

ant ero- lateral,  and  witb  a  delicate  groore  coDaectiog  with  the  commiuora 
of  the  mouth.  Oacthne  raalrtilis  not  marked.  Tbe  mnzzle  ii  u  long  at  tha 
fissure  of  the  fje,  while  the  lengtb  of  the  commleBureoftbe  monlji  (diaBoaal 
line)  is  equal  to  tbe  width  of  the  head  at  tbe  rictug.  The  tongne  il  largelj 
free,  tbe  posterior  portion  rather  narrowly.  The  inner  nares  are  nearer  to- 
gether than  tbe  outer.  The  vomerine  teeth  commence  behind  the  narei  and 
form  a  giagle  Beries  of  eight  on  a  ridge,  which  ia  gently  arched  backwardc 
on  the  median  line.  Tbe  paraspbenold  patch  does  not  extend  qaite  furwardi 
lo  the  middle  of  the  orbits  ;  It  ia  much  flatter  and  wider  aoteriorly  thaa  In 
A.  lugubris,  aod  contains  opposite  the  posterior  margin  of  tbe  orbiti 
tea  longitudinal  series  of  teeth,  tbose  of  adjacent  rowa  alternatiog. 

GuUr  fold  well  marked  ;  coetfti  folds  fourteen,  not  cootitined  on  back  or 
abdomen.  The  limbs,  and  cspedall;  the  digits,  are  sleader ;  appressed  to  tha 
side  Ihey  Tail  to  meet  by  the  length  of  the  fiogera.  Tbe  form  of  tbe  body  Ii 
alender  and  cylindric,  and  the  width  of  the  head  enters  the  total  length  of 
tbe  groin  seven  times.  The  tail  ia  as  in  A.  lugubris,  eqnal  to  tbe  head 
and  body  io  length,  cylindrical,  slender,  and  sligblly  compressed  at  lip. 

The  thumb  possesses  a  short  pbalaage,  but  no  part  of  it  is  tree  aa  io  A. 
lUKub  ris  j  on  the  other  band,  all  tbe  phalaoges  of  tbe  other  toes  of  both 
feet  are  more  sleader  than  tbe  A.  I  u  g  u  b  r  i  s,  and  the  distal  ones  dislinetlj 
truncate  and  slightly  emarginate,  with  dermal  thickeoiog  below  lip.  All  ara 
quite  free.     Xumber  of  pblanges  1 — i — 3 — !,  1 — 2—3 — 3 — 3. 

Coloration. — Sides  and   nape  greenish  gray ;  top  of  bead  and  dorsal  region 
behind  ia  tbe  form  of  a  serrate  band,  with   Ibe  tail  black ;  below  yellowiah 
brown.     Limba  black  above,  brown  below.     Inferior  regions  unspotted. 
Sfiaiuremmti. 

Leogth  (axial)  from  snont  to  rictus  oris -41 

"                        "          "          axilla -TO 

"                        "          "          groia 1-75 

"                        "          "          end  Tent 2 

••          "          end  tail a-SS 

"        fore  limb -ft 

"         "    foot -3 

"         hiodlimb -SS 

foot.  .. 


NATURAL  BCIENCS3  OF  PHILADELPHIA.  Ill 

Vertebral  opisthocoBlUn. 
Carpus  and  tarsus  osseous. 
DcBtigtront  plates  oa  the  paraspheniod. 

This  familj  combines  the  pecaliarities  of  the  Desmognathidse,  Plethodontidse 
sid  Anblystomids  in  a  remarkable  manner.  The  well  developed  opisthocce- 
Uan  Tertcbrc  are  characteristic  of  the  first  named  and  of  the  Salamandridse, 
the  tnWf  ossified  tarsus  and  carpus  of  the  Amblystomidse.  The  dentition  is 
istirelj  that  of  the  Plethodontidae.  This  was  the  less  to  have  been  anticipated, 
ss  the  general  characters  of  the  onlj  genus  are  those  of  the  genus  Spelerpes. 
The  historj  of  the  metamorphosis  is  as  vet  unknown.  The  onlv  known  genus 
ii  Meziean. 

THORIUS  Cope. 

Parietal  and  palatine  bones  rudimental,  represented  by  cartilage  and  mem« 
kaae.  Posterior  nares  therefore  not  separated  from  orbit ;  sphenoidal  patches 
«f  teeth  entirelj  united ;  tongue  boletoid,  free  in  front.  Toes  distinct,  rudi- 
■eatal,  4 — 5. 

The  tarsal  bones  consist  of  astragalus,  calcaneum,  a  scaphoid  and  three 
■iaate  caneiform  bones.  The  metatarsals  and  phalanges  are  fullj  ossified, 
IB  are  the  corresponding  elements  of  the  fore  limbs. 

This  genas  is  highlj  interesting,  as  indicating  the  lowest  grade  of  ossific 
iiposit  foand  among  the  tailed  Batrachians,  accompanied  by  characters  of  full 
itTtlopment  in  other  respects.  Thus,  while  the  cranium  is  but  imperfectly 
Mified,  and  less  developed  than  in  a  comparatively  early  larval  stage  of  Ambly- 
ttoma,  the  tongue,  vertebral  column,  and  extremities  have  advanced  far 
btvond  its  larval  condition,  which  is  permanent  in  the  latter  genus,  and  the 
Waachial  apparatus  disappears  while  the  individuals  are  but  little  more  than 
Ulf  their  adult  site. 

It  is  represented  as  yet  by  but  one  species,  from  Mexico,  of  terrestrial 
ksbits. 

Tsottrs  rB!ry4TULr8  Oope. 

American  Naturalist,  1869,  222. 

ThLi  is  a  small  species,  with  smooth  skin,  very  weak  limbs,  and  stout  tail. 
Tke  head  is  scarcely  wider  than  the  neck ;  it  is  not  flattened,  the  loreal  region 
u  rather  elevated  and  distinct,  and  the  muzzle  slightly  prominent.  The  upper 
lip  is  sometimes  truncate,  with  infranarial  angle  prominent,  sometimes  regu- 
Urly  rounded.  The  nostril  is  larger  than  any  known  salamander,  its  diameter 
eqaalling  half  that  of  the  pupil. 

The  vomerine  teeth  are  situated  on  a  transverse,  elevated  crest,  which  is  a 
little  behind  between  the  inner  nares,  and  though  curved  backwards,  is  but 
littlv  interrupted  medially.  Each  half  contains  four  teeth,  perhaps  five  when 
complete.  The  sphenoidal  series  is  lar^e,  pyriform,  the  anterior  extremity 
aarrowed  and  prolonged  to  opposite  the  middle  of  the  orbits. 

There  are  thirteen  costal  folds ;  three  and  one-half  of  their  interspaces  are 
covered  by  the  extended  hind  limb,  from  its  origin.  The  toes  are  very 
•Bali ;  only  the  three  median  behind  and  three  outer  before  are  developed  be- 
yond the  metatarsus.  The  phalanges  are,  anteriorly  0 — 2 — 2 — 1 ;  posteriorly 
fr— 2 — 2 — 3 — 0.  Their  extremities  are  distally  free ;  that  of  the  median  poste- 
rior projects  more  beyond  those  adjacent  than  in  0.  1  i  n  e  o  1  u  s.  The  costal 
plicje  are  not  marked  on  the  dorsal,  and  only  on  the  ventral  in  the  color  vari- 
ety aentioned.  The  tail  is  stout,  and  for  a  short  distance  at  the  base  subquad- 
late  in  section,  and  nearly  as  thick  as  the  body ;  distally  it  is  more  compressed, 
bat  II  not  keeled;  length  equal  to  that  of  head  and  body.  The  width  of  the 
head  enters  6*5  times,  and  the  length  in  front  of  the  axillss  3*33  times  the 
lesirth  to  the  groin. 

The  color  is  brown,  yellowish  and  clouded  below,  the  dorsal  region  covered 
with  a  frray  band,  which  extends  to  the  end  of  the  tail.  This  band  is  particu- 
larly light  and  slightly  metallic  on  its  margins,  which  are  undulate  or  serrate, 

1869.] 
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uid  which  are  ia  ilrong  coDtrast  to  the  bUck  of  Ihe  lateral  rcgioni.  Tht  lat* 
ter  graduates  into  the  biown  or  the  bellj.  The  gnj  doraal  baod  ii  marked^ 
a  number  of  abort  diicrgent  Bpots,  which  are  in  psira  and  open  backward!,  V- 
■baped,  one  to  each  coatal  interral.  One  specloiea  eonstitutet  a  color  rariMTi 
u  I  find  no  other  points  of  peculiarity.  It  diffen  ia  being  nearlj  black  above, 
Id  haTiDg  the  sides  Longitudinall/  streaked,  and  the  galar  region  ipack«d  witt 
white ;  a  whitish  incompleCe  triangle  on  tbs  front  and  mnzila. 

Meaturemailt  (axial). 
No.  0341.  Tjpe  Q 

Inehik 

Leuglb  from  snout  to  rictns  oris _ '11 

"  aiilla 4 

"  "  groin M ~    'BM 

"  "  end  Tent „ I-OW 

'■  "  "   twJ l-tS 

Width  head  behind ^ -ISl 

■'     bodj  at  ittcrnm •!» 

Length  fore  limb '14 

"      hind   " „ -IT 

"  "    foot - ■(» 

The  gpecimea  measured  is  the  largest ;  it  contained  numerous  egga  In  Utt 
OTidacts,  which  bare  attained  a  diameter  of  a  line,  without  indication  of  em- 
bryo. This  size  is  remarkable  when  compared  with  that  in  Ihe  Plenrodellda, 
and  other  salamanders.  As  the  body  is  little  abore  six  lines  in  length,  tht 
number  discharged  at  anj  one  time  must  be  small.  The  smallest  speciiiMB 
measures '6  inch  from  muzzle  to  groio,  so  that  it  appears  that  this  speciM 
passes  its  metamorphosis  quite  early.  F.  Snmichrast,  to  whom  we  an  io- 
debled  for  this  species,  sajs  of  it: 
N'o.  6341,  6  specimens,  Orizava,  Uezico,  F.  SDmicbraat  (No.  48). 
No.  6144,  1  specimen,  "    '  "  "'  Color  Tar. 

DESiaoaifATfflD^. 
Cope,  Jonm.  Acad.  Nat.  Sci.  Pbila.  1866,  lOT. 
Prefrontals  and  pterygoids  wanting. 
Parietsts  not  embracing  frontals. 
Orbitosphenoid  separated  by  membrane  f^om  proCtic. 
Vestibule,  internal  wall  osseous. 
Dentigcrous  plates  on  the  parasphenold. 
Carpos  and  tarsus  cartilagint 
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MM  At  any  late  period,  with  the  Dssale  ;  its  erdinarj  position  is  traversed  bj 
the  frontal  sutare.  The  frontal  bono  is  decurred,  and  closes  the  preorbital 
Mpeetof  the  soperpalatal  vacuitj,  usuallj  open. 

This  marked  genus,  so  abundantly  represented  by  individuals  in  the  eastern 
district  of  North  America,  is  not  admitted  by  either  Dumeril  or  Hallowell, 
probably  because  it  does  not  differ  in  external  characters  from  Plethodou.  It 
ii  aa  excellent  illustration  of  the  error  of  adhering  to  external  characters 
oaly,  in  the  explanations  of  the  relations  and  affinities  of  organized  beings, 
except  for  a  limited  range.  The  examination  of  the  sl^eleton  of  species  of 
this  gena^  utterly  changes  the  impressions  produced  by  a  consideration  of 
the  externikl  characters.  It  may  be  stated  as  characteristic  of  the  Batrachia 
is  ^n<»r:il,  that  their  affloities  cannot  be  determined  without  study  of  the 
ikeletoo.* 

There  are  do  dermal  appendages  developed  in  this  genus  at  the  breeding 
Mason. 

I.  Males  with  posterior  half  mandible  concave  and  edentulous. 

Inferior  lateral  series  of  pores  imperfect  or  wanting,  superior  none  ;  no 
tibercule  in  canthus  oculi.  Tail  rounded.  Fourteen  costal  plic».  A  yellow- 
iih  dorsal  band  ;  belly  immaculate.     Size  small D.  ochrophaea. 

II.  Males  with  mandibular  alveolar  margin  continuous  and  completely 

toothed. 
Inferior  lateral  series  of  pores  well  developed,  superior  irregular  or  want- 
hg;  a  tubercle  in   canthus    oculi ;    tail    compressed,   and   keeled  ;    four- 
ken  costal  plice.     Above  dark  spotted,  below  marbled.     Size  mediom. 

D.  f  u  8  c  a. 

Tiro  well  developed  lateral  series  of  pores,  a  marked  tubercle  in  the  can- 
ikni  of  the  eye;  tail  flattened, finned  above,  attenuate;  twelve  costal  folds. 
BUck  above  and  below.     Size  large D.  n  i  gra. 

Di>iii*GNATurs  ocHROPn^A  Cape. 
Proceed.  Acad.  Nat.  Sci.  Phila.  1859,  122. 

Tbif  •mull  species  bears  a  strong  resemblance  to  the  Spelerpes  bi  li  n  ea- 
ts 3  <frvn.  aud  apart  from  generic  characters,  may  be  known  from  it  by  the 
r;c3d'd  tail,  the  paler  colored  abdomen,  nad  the  light  bar  from  the  eye  to 
ssclif  of  the  mouth.  Its  proportions  are  stouter  than  in  Plethodou  e  r  y  t  h  r  o- 
Bvt  G  s,  to  which  it  also  bears  some  resemblance. 

The  <*u9tal  folds  are  thirteen,  but  fourteen,  if  that  which  is  immediately 
sb-jfe  the  groin  be  counted.  The  first  fttlls  immediately  into  iho  axilla.  This 
u  ibe  char:icteristic  arrangement  in  D.  f  u  s  c  a  also,  while  in  D.  n  i  g  r  a  the 
foM  aS  'TH  the  groin  usually  extends  to  it,  and  is  the  twelfth,  while  that  which 
rorreip  m-U  to  the  first  of  the  species  before  namwd  falls  just  in  advance  of 
the  aiLlld.  Though  this  is  typical  of  D.  n  i  g  r  a,  occasionally  another  plica 
tp|i«ari  above  the  groin,  and  the  twelfth  is  slightly  in  front  of  it. 

The  pore*  in  D.  ochrophiea  are  very  diflicult  to  observe;  in  a  few 
ip^imcn*  I  hare  seen  a  few  of  those  of  the  lower  scries,  the  upper  I  believe 
ti,  bo  wanting.  The  gular  fold  is  distinct,  and  another  vertical  fold  coni- 
ei'sces  behind  its  extremity,  and  turning  longitudinally  extends  more  or  less 
iiti  L:tly  to  the  orbit.  As  in  other  species  the  derm  adheres  closely  to  the 
fnniA'.  Lonos  an^l  is  more  or  less  rugulose.  The  head  is  oval  with  rounded 
'ItpTTMitd  muzzle ;  its  greatest  width  enters  the  length  to  the  groin  5J  times. 
T2m  cwmmiiisure  of  the  mouth  is  slightly  flexuose. 

The  appre^sed  limbs  fail  to  meet  by  four  intercostal  spaces.  The  inner  digits 
of  b-.:L  tVet  are  short,  but  free  ;  longer  than  in  Plethodou  species  of  similar 
IOC ,  the  other  digits  arc  also  longer  and  more  distinct;  proportions,  1 — 4 — 2 


*T?.*  «kflrfnai  on  which  the  prvMot  observations  are  based  are  in  large  part  the  prep' 
•nft*->a9  of  Prot  Baird. 
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—3  ;  1—5—2—4—3  ;  only  three  pbalangei  in  longeet  toM.  Th«  tail  ii  qnita 
Elcnder,  nad  only  compressed  at  the  tip  ;  in  aoms  there  is  a  lieel  above  on  Ibe 
distal  tbird,  but  never  aoj  dermal  Go. 

The  vomerine  teeth  are  vecj  feir  and  email  when  present;  they  are  often 
wauling.  Their  basal  line  is  on  a  ridge  irhich  is  conTei  backwards,  nearly 
coDtinuouB  medially.  Tbe  parasphenoid  teeth  Bland  on  two  natrow  plates 
which  are  well  eeparated,  eapecinlly  behind,  and  are  iboriened  ;  anteriorly 
they  oqI?  reacli  to  near  tbe  middle  of  the  orbits.  The  mandibular  teetb  pre- 
sent pecaliarilies  in  the  male,  by  which  it  may  be  readily  distinguished  from 
the  Temale.  [a  a  largo  number  of  speciineai  the  oral  commiaiure  Is  but  little 
undulate,  and  tbe  mandibular  teetb,  though  Longer  medially,  are  coctianad  to 
ne.tr  the  basis  of  the  coronoid  process.  The  males  eibibit  a  stiongly  fleinow 
commissure,  and  ibe  alveolar  margin  of  Ihe  mandible  is  deeply  concave  below 
the  front  of  ibe  orbit,  and  edentulous.  The  dislal  portion  is  abruptly  convei 
and  armed  with  long  teetb.  The  margin  is  slightly  concave  anterior  to  thil 
point,  and  finally  risea  again  at  the  symphysis,  which  is  prominent  and  pro- 
lected  externally  by  a  pad  of  crypts  as  in  D.  f  u  s  c  a.  Tbe  slrnctore  of  the 
males  is  in  the  mandibular  dentition  quite  that  of  the  genus  Anaidei,  tbe  A. 
ferrsus  m.  presenting  the  characters  but  little  more  strongly.  Ko  inch 
sexual  difference  can  be  found  in  the  D.  fuBca,  though  the  commisiDr* 
only  may  be  sometimes  more  flexuouB  in  males.  The  jaws  and  dentition  in  the 
D.nigradooot  ditfer  in  tbe  two  sexes.  I  have  observed  that  two  of  tbe 
many  males  ofD.  ocfarophaea,  possess  the  female  dentition.  The  tongue 
in  D,  oc  b  ro  p  h  ffia  ia  an  elongate  oral,  considerably  Tcee  behind. 

The  color  of  tbe  females  is  a  bright  brownish  yellow,  fading  to  a  dirtj 
white  below,  with  a  dark  brown  shade  on  each  side  from  the  eye  to  the  end 
of  the  tail  which  is  darkest  above,  and  gives  the  dorsal  hue  the  character  of* 
band.  There  is  an  irregular  series  of  brown  dots  along  the  vertebral  line. 
Males  are  tallier  longer  and  usually  darker  in  color ;  thug  the  dorsal  band  ti 
brownish,  the  lateral  bands  bUckish,  and  the  dorsal  spots  more  distinct.  Is 
mn^t  specimens  of  both  sexes  there  is  a  light  band  from  the  eye  to  the  rictot 
oris,  and  tbe  belly  is  always  immaculate,  the  gular  region  nearly  always.  The 
testes  and  vaB  delercDS  are  covered  with  black  pigment  j  no  pigment  on  the 
perilonicum  of  the  female. 

This  speciEB  scarcely  alluini  half  the  site  nf  the  D.  fuse  a,  as  Indicated  bf 
the  numerous  females  with  developed  eggs  in  our  collections.  As  the  egga 
are  equal  in  size  to  those  of  D.  f  u  s  c  a  when  ready  to  be  discharged,  and  u 
the  species  is  only  half  the  size  of  the  same,  the  eggs  in  the  oviduct  of  a  grm- 
vid  (vmalc  at  one  time  are  only  half  as  numerous.  I  have  only  found  from 
■  "■  I   from    IB   to   30   may  be 
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FeoosrlranU,  or  the  lower  plains  of  New  Jersey  and  Maryland.  Nor  have  I 
obserred  it  in  the  Alleghenies  of  south-western  Virginia  ;  the  most  southern 
locality  yet  known  is  the  Broad  Top  Mountain  in  Southern  Pennsylvania,  from 
which  the  Academy  possesses  numerous  specimens  from  Dr.  Leidy.  In 
Bortbem  Pennsylvania  and  the  Adirondack  it  is  very  abundant.  The  Academy 
has  numerous  specimens  from  Warren  county,  Penn.,  from  Dr.  Randall. 

The  habits  of  this  animal  are  terrestrial.  It  occurs  under  the  bark  of  every 
ikllen  log  of  hemlock  (Abies  canadensis),  and  in  the  debris  of  the  dark  damp 
forests  of  the  north.  I  never  saw  one  in  the  water  of  streams  and  runs,  the 
habitat  of  the  other  species  of  the  genus. 

Prof.  Raird  was  familiar  with  this  species  before  I  described  it.  I  published 
hii  suirgestions  expressed  in  a  letter,  that  it  was  the  S.  haldtmanii  of  Uolbrook. 
Holbrook's  figure  does  not  represent  this  species  in  any  degree,  nor  is  his 
dtfcrI;»tion  more  conclusive  as  to  the  reference  of  this  species  to  it  rather  than 
tome  others.  He  says  it  is  marked  with  spots  on  the  upper  surfaces,  which 
are  •*  disposed  without  much  regularity,"  but  the  largest  are  on  the  flanks. 
There  are  but  few  spots  above  in  this  animal,  and  they  are  in  a  regular  series. 
The  il'l^^  are  banded. 

No.  3917,  10  specimens,  Alleghany  Oo.,  N.  Y.,  Dr.  Stevens. 
No.  4041,  3  specimens,  Bradford  Co.,  Pa.,  C.  C  Martin. 
20  specimens,  Meadville,  Pa.,  Prof.  Williams. 
No.  4539,  5  specimens,  Susquehanna  Co.,  Pa.,  Prof.  Cope. 

Vjri^fr/  — A  specimen  with  the  dentition,  coloration  and  proportions  of  body 
a&i  Lail  uf  this  species  was  sent  to  the  Smithsonian  Inst.,  from  Georgia,  by  Dr. 
Joaes.  It  approaches  the  D.fu*ca  in  having  a  small  tuUrculum  eanthut  oeulif 
acd  *  well  developed  inferior  series  of  mucous  pores. 

DcBKOGXATBra  rrscA,  Rafinesque. 

Tri'uruf^  (.March  1,  1820),  Raf.  Annals  of  Nature.  Sal,  inttrmixta^  (Aug., 
1«2L  .  Grven,  Hall's  Portfolio,  Vol.  20,  p.  159.  (Jan.  1827),  Green,  Cout.  Mac! 
Lye.  No.  1,  vol.  1.  Sal.picta,  (Nov.  1823),  Harlan.  J.  A.  N.  S.  v.  136.  (1840), 
Stor^r.  Masd.  Kept.  251.  Sal.  quadramatulata^  (1842),  Hoi.  Uerp.  2d.  ed.  v.  4i^, 
pi    I  J. 

Ti:i?,  perhaps  the  most  abundant  Salamander  in  North  America,  is  quite 
rari-L  '.-f  in  coloration,  but  not  in  proportions  and  structural  peculiarities. 
T^o*r  rjf  the  latter  which  characterize  it  are  the  presence  of  fourteen  costal 
(•l.-.-:«  ctiw  wi'll,  and  one  little  developed  lateral  scries  of  mucous  pores  ;  the 
c^u^i  ftn^l  regular  distribution  of  teeth  in  the  mandible  of  males;  the  com- 
fr<?-«  -1  t:i:l.  keeled  above,  and  finned  distally ;  the  presence  of  a  tubercle  In 
ttio  I  i'trior  canthus  of  the  eje ;  the  marbled  color  of  the  belly.  /,»  many 
■•^UAf-i  '.  f  »pecimens  I  find  four  specimens  from  southern  localitiei^j  ►  in 
A:a-^-iuy  from  Charleston,  two  in  Smithsonian  from  Bilozi.  Miss.,  w/(;/j  ;.^^ve 
tU*:-:*  plic.r,  but  one  of  the  latter  has  fourteen  on  one  side.  In  "ptcimeus 
wbii^  nave  been  preserved  in  too  strong  spirits  the  pores  are  ren'^tred  invisi- 
tlc  .  i:io -lAme  occurs  when  the  spirit  is  impure  or  weak.  In  %oft  specimens 
tLe  <:a:i:]i:il  tubercle  sometimes  disappears,  and  in  many  young  specimens  and 
iiun.i;  ^kduli  females  it  does  nut  appear  to  exist. 

T:ii  bt.td  is  more  depressed  and  the  muzzle  prolonged  than  in  species 
cf  t.i«  ••toer  genera.  The  eyes  are  prominent ;  the  plice  behind  them  strongly 
car^r  :.  These  consist  of  one  on  each  side  the  head  and  nape,  whi^h  con- 
verj>  (•  isttriurly  and  then  turn  abruptly  outwards  to  be  continued  into  the 
fi':i:  ;  '.M.  A  second  plica  extends  from  the  mandible  across  ib<!:  ri^jtus  orli 
tG  *!<•  upper  plica.  A  second  longitudinal  plica  extends  from  this  to  t.^egul&r 
vL .  -in;r  -in  ovate  enlarged  area :  and  a  short  one  to  the  orbit  enclos^rs  a  pot*.- 
ort  *i.  '.ibrctund  and  smaller  area. 

T;  "  '.  ommiisure  of  the  mouth  is  more  undulate  in  males  than  In  ff:n*4.\»-9. 
b^.!  to!h  prcient  a  slight  elongation  of  the  symphysis  produced  exterL^kiiy  tj 
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ft  pad  of  crjpts.  The  width  of  the  head  entera  Ihe  length  5-66  timei.  The 
TOmerine  teeth  are  often  ivanling,  and  irhea  present,  minute  knd  few.  Their 
basis  is  a  ridite  irhicli  cilends  from  behind  the  middle  of  the  potterior  nans, 
across  the  palate  ivith  n  posterior  conteiity.  The  paraapheaoid  patches  ate 
small  and  Dot  in  contact  j  they  do  not  extend  to   opposite  the  middle  of  tbe 

The  median  toes  are  elongate  and  nsinD.  ocbropbtea;  they  fail  to  meet 
b;  four  intenpaceg  when  pressed  to  the  side.  The  tail  has  a  characteristic 
form,  which  is  inrariable  at  atl  periods  ;  oear  the  base  the  section  is  trigonal ; 
the  dorsal  keel  increases  in  eleTntion,  and  hecoioes  a  uBiroTr  Go  posteriorly; 
the  extremity  is  attenuated.  Its  length  is  just  eqnal  to  that  of  the  remainder 
of  the  auimal. 

There  are  tno  color  varieties  irbich  blend  together  so  as  to  indicate  that  no 
higher  ralue  can  be  attached  (o  Ihem ;  one  of  these  is  the  Salamatidra  auricu- 
lala  of  Holbrook. 

Aboie  brown  with  gray  and  pink  shades;  sides  and  belly  marbled,  the 
pale  prodomiuating  I  no  red  Spots  On  sides rar. /uca. 

Above  and  tides  blacX;  the  latter  with  a  series  of  small  red  spots:  a  red 
spot  from  eje  to  canthu*  of  mouth  present  or  absent;  belly  marbled,  the 
dark  predominating rar.  turieulala. 

The  latter  rariety  occurs  only  in  the  Southern  Slates  ;  the  tubercle  of  (he 
angle  of  the  eye  and  the  npper  lateral  pores  are  often  bptler  developed  in  it 
than  in  vac.  /uica.  tbercfore  approaching  D,  nigra.  It  is,  liowever,  easily 
distinguished  from  the  latter. 

Sundry  specimens  lack  the  red  spots,  and  others  have  paler  bellies,  resem- 
bling thus  the  diirker  f  u  B  c  i.     The  size  is  the  same. 

In  the  young  of  D.  f  u  s  c  a  there  is  a  series  of  pinkish  incompletely  sepa- 
rated alternating  spots,  in  two  series,  covering  the  whole  dorsal  region  ;  they 
are  rarely  so  well  distinguished  or  so  bright  as  in  the  sperimen  of  the  same 
which  furnished  the  type  of  llolbrook's  S.  qiiadrimaculala.  The  pink  fades  to 
orange  brown  or  ochre,  and  to  pale  brown  with  age,  and  at  the  fullest  nalu- 
lity  all  are  lost  in  a  unitorm  blackish. 

Iftaturrmenli.     Ko.  6831. 
Length  (aiial)  from  snoat  to  rictus  oris -3 
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ind  wriggleg  out  of  sight  with  the  greatest  rapidity,  and  is  qHicklj  concealed 
>j  assistance  of  its  duskj  colors. 

Prof.  Baird  originallj  noticed  the  curious  disposition  of  the  eggs  in  this 
ipecies,  which  I  bare  Terified  on  a  few  occasioDS.  As  in  the  Anurous  genus 
Ujrtes,  the  eggs  on  emission  are  connected  by  an  albuminous  thread,  which 
looB  contracts  and  hardens.  One  of  the  sexes  protects  this  rosary  by 
vrapping  it  sereral  times  round  the  body,  and  remaining  concealed  in  a  com- 
i^aratiTely  dry  spot.     How  long  this  guard  continues  is  not  known. 

The  most  eastern  specimen  I  hare  seen  is  from  Essex  Co.,  Mass.  Besides 
ft  great  number  of  specimens  in  the  Museum  of  the  Academy,  the  following 
form  the  Smithsonian  basis  of  the  examination. 

No.  3678,     2  specimens,  Summenrille,  S.  Ca.,  ? 

Philadelphia,  Pa.,  J.  Richard. 

Anderson,  S.  Ca.,  Miss  Paine. 

Summerville,  N.  Ca.,  J.  McNair. 

Meadrille,  Pa.,  Prof.  Williams. 

Orange,  N.  J.,    ? 

Columbus,  Ohio,  Leo  Lesqnereaux. 

Clark  Co.,  Va.,  Dr.  Kcnnerly. 

Pittsburg,  Pa.,  S.  F.  Baird. 

Mississippi,  B.  L.  C.  Wailes. 

Abbeville,  S.  Ca.,  J.  B.  Barratt,  M.D. 

Salem,  N.  Ca.,  J.  Linebuck, 
ti  (I  It        tt 

Highland  Co.,  Ohio,   ? 

Knoxville,  Tenn.,  Prof.  J.  B.  Mitchell. 

Adirondack,  N.  Y.,  R.  Clark. 

Columbia,  Co.,  Pa.,  Dr.  Uenderson. 

Gloucester  Va.,        ? 

EutHw,  Ala.,  ? 

Dayton,  Ala.,  Edgeworth. 

Georgia,  Dr.  Joues. 

Brookville.  Ind.,  Dr.  R.  Raymond. 

Georgia,  Dr.  Jones. 

Riceboro,  Ga.,  Dr.  Jones,  var.  aurieulata. 

Georgia,  "       "         "  " 

Georgia,     ?  »<  ♦< 

Biloxi,  Miss.,  0.  Billman,  ftfr.  fusct. 

Georgia,  Dr.  Joues,  "        " 

T'l^n-^'ivirnrs  mora.  Green. 

Si!  n..  -Sppt.  1P18),  Green,  J.  A.  X.  S.  i.  352.  Triton  n.,  (1842),  Holb. 
.■I-rv  V  XI,  Ph.  27.  Dffmognathus  nif/rn,  Baird,  Journ.  A.  N.  Sci.  i,  p.  Gray, 
'"•til.  Brit.  Miis.  1850,  p.  PUthodok  nvjer^  pars,  Ilallowell,  J.  A.  N.  Sci. 
?-.i    I-?j:?.  p.  344. 

T  ;n  i*  the  most  robust  .SalamRnder  of  tho  eastern  regions  of  our  Zoologica 
-  *■"■  • .  it  U  nut  so  slrniltT  «.^  tiin  Gyrinophilas  p  o  r  p  h  y  r  i  t  i  c  u  9,  but  a  much 
•trn^T  b'liniiil.  As  coniprtrcil  with  tlie  D.  fusca,  it  is  much  larger,  the  tail 
i«  rr-T.-  '-naipri'Xfied  an<l  extensiv(»ly  finned,  and  th<'  color  is  uniformly  diiferent. 
B---  J- 1  The  characters  alr<»a«ly  fjointed  out  in  tiio  ta>)le,  it  differs  from  D. 
'  J  <'  a.  A9  f«il!o\v<!i.  Tiie  paraspheiioid  patches  of  tneth  arc  prolonged  more 
ir-TT  T'r.  ari'J  njiproacli  vrry  n^ur  the  vornerines  in  most  instances  ;  thev  are 
•!^  i;.  i  jr#lfjij»:etl  h^ynn'I  the  niiiMlc  of  the  orbits;  their  prolonjifation 
\i  r-  •ki#.  •■  i-n"  time  n:irro\v«Mi.  am]  in  moit.  the  patches  are  not  distinguished 
•t  '.i-  j.":i»t.  ']'h*»  voniL-rine  «ori<*s  are  hciter  liisiinj^uislicd  (thotjgh  not 
i!^.it  *    lining  oblique,  separate,  and  not  cxteuJing  beyond  nares.  The  tongue 
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is,  in  cii^hl  epeeimeng  examined,  nearlv  round,  irhile  it  is  alira^i  s  loee  oral 
la  the  two  other  DesmOKnmhl :  finalij  the  only  male  doe>  not  poueii  ths 
black  pigment  coat  of  the  tesles,  always  prelent  in  the  olheri,  thoogli  al  in 
them  the  ras  deferens  is  blnck.  The  body  ig  stouter,  and  the  width  of  tba 
bead  enters  the  lencth  to  (he  groin  lees  than  tre  times  |  in  the  others  Blwkyi 
mors  ;  this  is  also  eipresapd  hj  the  eiislence  of  only  twelve  costal  plic»,  and 
the  fact  that  the  uppressed  limbs  are  only  separated  by  2)  intercostal  spaces. 

The  postorbilHl  p!ic«  are  not  stronglv  marked.  The  mucous  pores  are  well 
developed,  and  the  two  lateral  series  are  orten  distinct  in  alcoholiu  speirimeni 
by  their  while  color;  when  they  become  dry  they  are  difficult  to  ohairvo. 
There  nre  two  ralber  distinct  (rular  series  within  the  mandibular  rami  on  each 
side,  end  one  on  each  «ide  eitending  inwards  and  forwards  from  the  galmt 
plica.  The  superior  lateral  sriies  extends  from  the  orbit  to  Dearths  end  of 
the  tail ;  the  inferior  turn  round  the  humeri  to  each  side  the  pectoral  regioD. 

The  proportions  of  tbe  ftngers  are  ns  in  D.  fusca;  they  are  entirely  free. 
The  eyes  are  prominent,  wiili  thick,  opake  palpebra!.  A  tubercle  occupies  th« 
anterior  anj^le,  which,  after  an  rxaminatioD  of  that  in  D.  fuse  a,  is  m,  dis- 
memberment of  Ihe  superior  eyelid. 

The  cnloration  is  uniform  in  about  twenty  specimens  eiamined.  It  is  sim- 
ple, viz.,  uniform  black  abore  and  below,  except  Ihe  moszle  from  belweeatli* 
eyes,  the  lower  jaw,  the  end  of  the  tail  aud  the  soles  of  the  feet,  wbiub  an 

MiaiuTtmenli  of  3933. 
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Wwttkm  V«tM  on  MICB08C0FIC  CBT8TAL8  in  some  of  the  Oemi ,  &o. 

BY  ISAAC  LEA. 

In  A  paper  which  I  recently  read  to  the  Academy,  I  mentioned  havinp:  found 
fteicolar  crrstals  in  Preeioiu  Garnett.  Since  then  I  have  had  the  opportunity  of 
eximioing  a  number  of  cut  specimens  of  Sapphire  in  the  forms  of  Asteria^  Caistye^ 
kc,  I  hare  also  examined  many  specimens  of  Cinnamon  Stone  from  Ceylon, 
broagfat  by  Dr.  Ruschenberger,  of  the  Ifnited  States  Navy,  also,  among  others, 
a  Terr  fine  specimen  of  bluish  Sapphire,  in  the  collection  of  Prof.  Leidy. 

HaTinfT  made  microscopic  drawings  of  these  and  other  species,  having  in- 
clsded  microscopic  crystals,  I  propose  to  present  them  with  as  nearly  correct 
illustrations  as  possible. 

The  whole  subject  of  microscopic  mineralogy  has  been  of  great  interest  to 
Bc.  an'i  I  hope  these  short  notes  may  induce  some  student  to  pursue  the  sub- 
ject ID  A  greater  extent  than  I  have  had  it  in  my  power  to  do.  It  cannot  fall 
that,  with  the  use  of  the  numerous  admirable  microscopes  now  made  in  this 
conntry.  working  with  so  much  more  facility  than  with  those  we  have  been 
accustomed  to  from  abroad,  observers  may  continue  to  bring  to  our  know- 
ledge mnch  that  has  been  heretefore  unknown  and  very  little  suspected  in  this 
branch  of  science. 

In  my  funuer  paper  I  stated  the  proportional  number  among  Bohemian  Gar- 
B#rt  which  I  found  to  contain  microscopic  crystals.  I  now  propose  to  give 
descriptions  and  figures  of  the  appearance  of  these  crystaline  forms,  and  with 
this  Ticw  1  have  made  drawings  of  their  apparent  forms  under  a  power  of 
afccut  luO  diameters. 

Sapphire.  A  very  remarkably  beautiful  Asteriated  bluish  Sapphire^  procured  by 
Ih.  Ruschenberger  when  in  Ceylon,  presented  to  the  naked  eye  the  six  rays 
which  in  the  sun  were  sharp  and  of  great  beauty.  The  specimen  being  set  as 
a  rem  c<f  luxury,  I  could  not  get  a  view  by  transmitted  light,  but  by  reflected 
i.Kf..  witli  great  care,  the  exceedingly  minute  crystals  were  distinctly  seen. 
T:sry  nrr  vrry  >hurt,  of  pearly  lustre,  at  three  different  eijual  angles,  thus  pro- 
dM^-nj  the  buiid.4  which  form  the  ravs  in  three  directions  of  60°  each.  The 
rvietii'Ti  from  the  sides  of  these  minute  crystals  cause,  of  course,  the  asterism  of 
iix  ri;.  *  ovi-r  any  point  of  the  curved  polished  surface  of  the  specimen.  These 
rays  ar*?  formed  on  the  same  principal  precisely  as  the  asterism  in  Phloyopite^ 
vh:rh  I  Lave  mentioned  elsewhere. 

r.^:.  I  represents  the  delicate,  numerous,  minute  crystals  in  the  beautiful 
.'If^rij  rt!*rre'l  to  above  belonging  to  Dr.  Ruschenberger.  The  acicular  crys- 
:  L  7  .-irt*  !•  }  small  that  it  was  with  great  dilhculty  I  obtained  their  position  as 
aert-  r'-pr'-SftJleti. 

T:.-  *. .»riity  of  S'tpphire  (Corundum)  which  goes  under  the  name  of  C'it*fite^ 
aa-  .rr*-^'  il.ir  c«'nr?e  stria*,  whii'h  have  the  appeunincu  (»f  being  Ashr-tfux  as  is 
^•:j-r.:l!y -«ipjMi«eil.  In  this  gem  there  is  a  single  band  which  varies  accor- 
iTi,^  ♦-■  thi"  po:>iiiun  it  may  be  placed  in,  and  by  no  means  has  the  beauty  of 
•11'  A''rrisXv'\  S'tpphire.  Several  of  these  are  now  before  me  which  came 
:r;  a»  <\\I.»n. 

m 

T.z  2  fpre-st-nts  the  crystals  which  I  observed  in  a  fine  small  bluish  Sup- 
^'i-'  :m  I'r.if"  Lridy'i  line  t-ollection  of  gems.  Tiie  (Mini*it\)riii  or  tirrow-limded 
r-.-'iI'.  ir-  \\T\  lAtraordinurv,  \uu\  tliev  niav  be  siiiiiilv  twin  crystals  of  sonic 
*--  ■:  ■  '•  .  f  wlji(li  lit  present  we  can  have  no  peilVct  iilea.  They  rerniiui  us 
.-  *...■  ..-  :vrm  of  Sti'uitf  crystals,  such  as  are  foun<l  in  the  Taris  Hasin,  and  at 
it  -  «■•■  r-  ./:il«».'  the  similarity  to  the  ctmeiform  character  stamped  on  the 
»•  «.-  r  ll.ilyii'ii.  ami  cut  in  the  alabaster  monuments  of  Nineveh.  The  group 
* -.  .1  .-I  ivi-  dr.ivvn  r«'pre<ents  six  of  these  cuneitorni  crystals,  and  six  aiicu- 
!•:  :. ;.  ••  i! ..  \)\  the  former  six,  four  haii  a  bluish  tiui^e  and  two  were  pinkish. 
T:.    .1-  .^  iiar  cryitals  were  disposed  to  take  three  dilfcreut  directious,  parallel 
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10  the  primnlic  heingon  Riilc9  of  ConinJum.  Both  sets  of  these  CTjtIali  ar* 
enlnrKed  lo  about  200  dimuelers,  for  Ihe  |iurpose  of  giving  distinctly  their  xeiy 
singular  form. 

^(iccimrns  of  Oarnil  exnmined  rrom  sit  localities  abtninable,  preecDted  Terr 
dlfl'i'renl  aspects.  1Vhen  crvslBis  ntre  found  in  them  the;  alvrikyB  proTcd  to 
be  Bcicular  in  form,  but  by  uo  mcnna  3imiliirl]>  regular  or  of  the  same  leugtb, 
direclion,  or  of  Ilie  eame  a\3.f. 

Fit;-  3.  A  BoUcminn  cut  Gmntt  presented  three  sets  of  numerous,  thickly  Mt, 
parallel,  acii-ular  rryilali,  which  crossed  at  an  angle  of  120°,  fonning  a  tbij 
regular  laltice-work  RppcarBneG. 

Pig.  4.  A  Bohemian  out  Oarrnt  prrsenteil  only  (iro  sets  of  acicular  crjHall, 
nbiuh  Tcre  usnatl.T  at  right  angles,  but  some  n-cre  iocliaed  from  parpendica- 
larilj'  and  they  were  not  so  long  na  those  of  figure  3. 

Fig.  5.  A  Bohemian  cut  Oamet  presented  a  very  different  e«t  of  crriUJt. 
They  were  generally  short,  com  para  lively,  and  jioinled  in  erery  possible  direc- 

Fig.  6.  OornKfrom  Ceylon— Cinnomon-^/onf— fractured  porllooB.nol  cutand 
polished.  Tbo  acicular  eryetnls  were  much  shorter,  rather  thicker  and  macb 
more  bluntly  terniinniod  than  in  FIr.  6.  They  are  placed  a(  all  angler  Tea 
spcciitiens  only  in  BO  einmined  had  any  thing  like  crystals,  while  all  had 
irregular  rifts'or  caiitics  within. 

Fig.  T.  Freciout  Garuft  =  Pyroptt  from  Green'*  Uill,  Delaware  Co.,  Peon-, 
prefcnted  acicular  crystals  somewhat  like  Bohemian  Garnet,  fig.  3,  bnl  tlia 
three  sets,  while  they  take  the  same  three  directions,  are  shorter  and  left  io- 
terfpaces  as  shown  in  the  figure. 

Fig.  S.  Gamtl  ftono  North  Carolina.  A  thin  fracture  from  a  compact  garnet 
of  large  size,  perhaps  two  inches  in  diameter.  The  acicular  crystals  are  not 
Terj  numerous — they  are  thin  and  not  continuous.  Connected  with  these  an 
a  few  diirk  crystals.  These  take  no  particular  direction  like  the  other*,  but 
seem  to  be  interspersed  throughout. 

Fig.  9.  l.abTadorilt.  This  specimen  is  a  small  polished  one  from  Ceylon, 
and  Iwliinga  to  Dr.  Ruschenhcrger.  Besides  the  usnal  play  of  parouine  colors 
iu  Lubrodorile,  I  hare  fuunrt  in  all  the  spevimens  I  have  examined  from  Tnrioui 
other  localities,  very  minute  reflecting  crystals  like  those  in  Sumlone,  and 
which  are  no  doubt  the  same,  hut  differing  in  size,  heing  smaller  so  far  as  I  have 
observed.  The  niicrovcupic  forms  as  figured  will  he  observed  lo  consist  of  two 
sets  apparently  iliEtliicl.  The  larger  are  rather  irregular  and  hlack.  The  thinner 
are  rather  shorter  and  more  delicate.  These  are  not  the  reflection  of  the  platei 
of  Gmut*  ihej-  ate  the  hlnek  rrjatala  which  are  usually  in  dark  Ftliltpa 
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^U  fr**^J  magnified.  Thej  raty  somewhat  in  size,  and  the  orange-colored 
MM  sre  most  nnmerous  in  the  specimen  before  me.  There  is  a  cloudiness  in 
tbfM  jcllov  globules  and  a  few  are  not  completelj  spherical,  presenting  a 
rap'ihaped  form.  To  the  naked  eye  the  green  globules  appear  to  be  bla^dc, 
bat  onder  the  microscope  they  are  evidently  dark  green.  The  composition  of 
the  tvo  sets  are  no  donbt  the  same,  and  the  color  probably  depends  on  their 
being  in  a  different  state  of  oxidation.  In  a  few  cases  I  observed  the  two 
colors  in  the  same  globule.  In  another  specimen  from  the  same  locality  I 
Ciand  the  globules  to  be  much  smaller  and  the  green  ones  to  prevail.''^ 

Fig.  13.  An  Asteriated  Sapphire^  also  belonging  to  Dr.  Le  Conte,  of  an  obtuse  , 
conical  form,  and  of  unusual  beauty,  presented  very  remarkable  microscopic 
cmulf  of  a  white  silken  hue.  The  larger  of  two  sets  were  generally,  though 
Bot  always,  cuneate  and  lay  in  three  directions,  differing  somewhat  in  size. 
Is  the  smaller  set  the  crystals  are  very  minute,  having  the  same  pure  white, 
iilkea  appearance.     These  fill  up  the  interstices  of  the  larger  crystals. 

A  Sappkirt  of  large  size  and  peculiar  beauty,  in  the  possession  of  Dr.  Le 
Conte^  presented  a  few  distant,  white  silk-like  lines,  running  in  one  direction, 
lad  parallel  to  each  other.  It  is  of  unusual  brilliancy  and  fine  color  and  is 
thirteen -twentieths  by  eleven-twentieths  of  an  inch  in  size. 

Fig.  14.  A  Pyrope  from  New  Mexico,  in  which  the  microscopic  crystals  differ 
torn  any  of  the  many  Garnet*  I  have  examined.  In  other  specimens  from  this 
locality — of  which  1  have  examined  twenty  in  the  collections  of  Prof.  Frazer 
lad  \}r.  Le  Conte — acicular  crystals  alone  were  found.  In  this  specimen  the 
CTTitals  are  much  larger,  less  in  number  and  of  an  entirely  different  character, 
^me  are  geniculate  and  transparent,  while  some  are  dark  or  semi-transparent, 
iv^ry  short  and  rather  thick  crystal  seems  to  present  three  sides  of  an  hex- 
ifrynal  prism.  These  New  Mexican  Pyroptt  are  of  uncommon  beauty  and  per- 
^^::im.  This  specimen  is  in  the  collection  of  Prof.  Frazer.  His  other  seven 
iT'ecimtns  have  acirular  crystals.  Of  Dr.  Le  Conte's  twelve  specimens,  six 
ltd  acii'ular  crystals,  and  six  presented  no  appearance  of  inclusions.  When 
*br  jiiiculnr  crystals  are  examined  in  the  direct  rays  of  the  sun  at  right  angles 
Vy  T:.^ir  axis,  they  reflect  all  the  spectral  colors  in  a  very  beautiful  manner. 

A  tmali  brilliant  Ruhy,  which  has  the  appearance  of  being  oriental,  but  which 
Ksv  be  a  Spinel  Ruhy,  wus  found  to  be  very  full  of  long  acicular  crystals 
vh:ih  were  observed  tu  be  in  nil  directions,  and  were  to  all  appearances 
ihf  :4m»  a^  observed  in  Precious  Garnets.  A  larger  specimen  has  the  same 
ki3i:  nf  Kcicular  crystals,  but  in  this  specimen  these  crystals  take  generally 
:»••  '::m  lions  and  are  oblique  to  each  other. 

Twii  .,ut  »,f  ftiur  other  vrry  beautiful  small  Oriental  Ruhies  =  Sapphire  wepe 
f-  i.r.!  tu  have  very  minute  acicular  crystals.  In  one  of  them  these  crystals 
•♦r.*  i:.  thrire  tlirectioiis;  in  the  other  they  were  in  two  directions.  Both  these 
riT^  thnt  peciiriar  changable  band  observed  in  the  *'Catseye"  Sapphires.  All 
:-*•-  rui.i.*  were  cut  as  brilliants  and  wore  of  great  beauty. 

It  .«  n:.|iiiriiit  that  tlie  niicro.«copic  crystals  in  the  various  minerals  above 
Cf  «•  ril.t  :.  canuiit  all  be  ut  the  same  substance.  Their  forms  and  appearance 
'  r»  .  :!!.  It.  nii'i  I'lii'niii'al  analysis  will  never  probably  reach,  with  any  degree 
tf  •.i:.-::ii  »:on.  thiir  ultimate  constituents.  Spectral  analysis  may,  however. 
It  :,  :-  :■'  ^'ivi-  u?  stuue  rc?ultH  Avhcn  proi)crly  applied,  which  may  in  some 
c*.  •  in-  -.iti-fy  iiM  ill  regard  to  the  composition  of  these  interesting  included 


Sexual  Law  in  the  CONIFER£< 
IIY   THOMAS   MEKII.Vy. 

!i  <  ■■:»••  r  :ri  '»n  |inp'T'  l:i>t  vt'ar  bofofe   thi^  an<l  other  bodies,  I  was  able  to 
;■     -    I    ..■  :■••.•»'.  T-.  till'  viiiiisfjiction  »)t  my  tcllow  botnnists,  that  the  true  leaves 

•  .  .■  .\!i,'  :t,v-t-  cf  cik-'-I't  rvunty.  I'ennii.,  very  ft-equcntly  havo  niiuuto  uciouUr  crys* 
•-  •    .'/.'.••.€. 
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of  CoDlferK  are  mostly  ailbrteiit  to  Ibc  branches,  anil  that  the  degnt  of  aiht- 
lion  i>  in  tzact  proportion  la  ip'tific  or  iiidividaal  vigor.  I  believe  I  can  now 
show  that  the  production  of  the  scies  is  influenced  bj-  the  eame  law,— Ihat  • 
hipli  EtBgc  of  vitality,  or  Tigor,  is  favorable  lo  the  production  of  femtle 
ftutvers  ;  and  a  law  stage,  or  comjiarativo  weakneBa,  to  the  production  of  mala 

Every  one  must  Lave 
the  strong  viEorouB  bra; 
Blrong  laterals.  Only  this  year  did  1  observe  tlial  the  mule  flowers  are  nevM 
on  these  strong  branches,  seldom  near  the  ends  of  the  main  shoots,  but  Jotb 
amongst  the  lowermost  and  weakest  brunches,  and  in  the  more  iaterioc  parU 
□f  thii  trees. 

My  obaerrations  have  been  confined  to  I'inui  and  Thuja.  Ihav*  eiKinined 
luany  hundreds  of  trees  ;  and  so  clearly  docs  thia  law  iiniveTsallj  prevail,  thkt 
I  am  certain  I  have  but  to  point  it  out  in  order  to  oLtain  a  ready  assent  to  it. 

The  effects  of  vigor  in  bringing  ftbout  these  different  sexual  relations  ore  tbit 
interesting.  Taking  the  Scotch,  Austriau  and  Table  Moantain  Pines,  which  I 
liave  bad  daily  before  me,  the  young  shoot  commences  its  axial  growth  eailj 
in  spring.  Its  base  is  the  weakest  port  of  it,  being  partially  formed  lute  in 
the  previous  season,  when  vitnlily  was  about  to  tnkc  its  annuaJ  rest.  There 
fore,  according  to  the  laws  of  adnation  or  cohesion  which  I  have  befor*  indi- 
cated, there  are  no  branches,  but  the  leaves  are  mostly  free,  taking  the  form  of 
long  chaffy  scales.  As  the  shoot  grows  it  gathers  strength,  the  leaves  b^ 
come  more  and  more  ndnate  with  the  stem,  and  after  a  few  inches  of  sneh 
growth  the  brancblets  in  the  shape  of  phylloid  shoots  or  fascicles  of  "pio* 
needles  ''  appear.  These  gather  strcnglh  as  the  shoot  progresses,  as  shown  by 
their  increasing  length,  until  if  the  axis  or  shoot  is  very  strong,  a  female  cona 
appears.  Tbe  whole  process  exhibits  a  regularly  increasing  vigor,  during 
which  the  leaves  are  lirst  suppressed,  and  ultimately  both  leaves,  stem,  anft 
axis  with  tbe  culminalion  of  vigor  are  suppressed  or  metamorphosed  into  k 
female  cone. 

Turning  again  to  another  and  weaker  branch,  pushing  forth  into  spring  growth, 
we  find  the  base,  instead  of  being  bare  of  all  except  the  free  leaf  scales,  hu 
little  conical  heads  of  male  flowers  puEibing  from  the  axils  of  the  leaf  sralei, 
and  which.  If  higher  up,  and  when  the  shoot  bus  attained  more  vigor,  would  be 
pbylloid  fascicles.  These  male  heads  of  flowers  are  evidently  melamorphosed 
branch  fascicles,  the  first  transformation  of  which  commenced  the  year  previ- 
ous when  active  vitality  was  abont  to  cease.  It  might  occur  here  to  iuquirt 
why  lingering  vitality  would  not  produce  in  the  fall  rudimentary  changes  of 
the  embryo  fascicles  at  the   base  of  the    strong  acd   ultimately   cone-bearing 
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June  IbU 
The  President,  Dr.  Hays,  in  the  Chair. 
Twenty-one  members  present 

Prof.  Cope  exhibited  some  specimeDS  of  extinct  reptiles  of  interest.     One 
of  these  was  the  cranium,  minus  a  portion  of  the  muzzle  of  a  gayial,  from  the 
5eir  Jeriejr  Green  Sand,  preriously  described  under  the  name  of  Thoraeosav^ 
rus  ^.rerupmvs.  but  which  this  specimen   demonstrated  to  belong  to  another 
ftaas.  since  it  did  not  present  the  lachrymal   foramina  of  the  former.    He 
applied  the  nam«  Holops  to  it,  and  stated  that  be  had  evidence  that  Crocodi- 
laitenebrosus  Leidj,  and  probably  C.  o  b  s  c  u  r  u  s  L.,  also  belonged  to  it. 
fie  also  exhibited  drawings  with  me^urements  of  portions  of  the  limbs  of 
■  Terr  large  Dinosaur,  in  the  collection  of  Dr.  Samuel  Lockwood,  of  Keyport, 
Monmoatfa  County,  N.  J.     It  was  discovered  by  this  gentleman  in  the  lower 
crccacfHios  clays  on  the  shores  of  liaritan  Bay.      It  consisted  of  the  extremity 
•f  the  tibia  with  astragalus  and  fibula.    He  said  it  indicated  the  second  genus 
of  his  saborder  Symphypoda,  and  was  thus  allied  to  Compsognathus,  differing 
ia  tbe  remaining  indication  of  suture  between  astragalus  and  tibia,  which  dis- 
appeared in   Compsognathus.    The  astragalus  thus  entirely  anchylosed  was 
also  roofluent  with  the  crflcaneum,  forming  a  continuous  condyloid  surface  for 
the  tibia.     In  an  anterior  projection  externally,  the  extremity  of  the  fibula  re- 
pe»«d  by  a  condyloid  extremity,  the  shaft  lapping  over  the  outline  of  the  tibia. 
This  demoDstrated  what  he  had  already  stated,  that  the  fibulae  of  Iguanodon 
■ad  Hadrosaurns  had  been  reversed.     The  length  of  the  fragment  was  sixteen 
iiche^  the  fractured  section  was  a  transverse  oval,  the  medullary  cavity  nearly 
Cled  vith  cancellous  tissue.    The  transverse  width  of  the  extremity  12  in.; 
sbltqae  diameter  14  in.    This  form  he  called  Ornithotarsus  i  m  m  a  n  1  s,  and 
placed  it  between  Hadrosaunis  and  Compsognathus. 

He  made  some  observations  on  a  fine  fragment  of  the  muzzle  of  a  large 
Vfrfa^diuroid,  which  pertained  to  a  cranium  of  near  five  feet  in  length.  The 
Fte?7;roid  bones  were  separated  from  each  other,  and  support  nine  teeth.  A 
p«C'jliariiy  of  physiognomy  was  produced  by  the  cylindric  prolongation  of  the 
prrmasillHry  bono  beyond  the  teeth,  and  a  similar  flat  prolongation  of  the  ex- 
ti»m:Tj  of  the  dentary.  He  referred  the  species  to  Macrosaurus  Owen,  under 
the  t  ttne  of  M.  p  r  o  r  i  g e  r.  The  specimen  he  stated  belonged  to  Prof.  Agassiz, 
wtio  I  obtained  it  from  Western  Kansas,  probably  from  the  No.  3  of  the  Upper 
Crvtaoeoas  uf  Hayden. 

Th*^  titllowiiig  paper  wa.s  pre.?cnted  for  publication : 

••  iK-^criiititm   of    new   Carboniferous  Fossils   from    the    United 

Sat.-."     By  F.  B.  Meek  and  A.  H.  Worthen. 

Mr.  J**aiios  ha vinjj  resigned  his  position  as   Auditor,  on  motion, 

I>r.  Uri'igfsj  wad  nominated  and  elected  to  fill  the  vacancy. 


June  Sth, 

The  President,  Dr.  IIays,  in  tlic  Chair. 

T^Vi'iiry— evrn  in  embers  present. 

T!:'   t''«ll«iwi!i::  paj»or  was  prosuntod  for  publicatiim; 

■•  • »:-  xhr  pr«"iuctiou  of  Bract oai  in  Larix."     By  Thos.  ^lechan. 

June  l')fh, 

Trof.  Frazkr  in  the  Chair. 
Tii'-.'itr-f.iur  mem  hers  prt»sont. 
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The  following  paper  wae  preaented  for  publication : 
"  Description  of  six  new  species  of  Fresh  Water  Shells."    By 
Isaac  Lea. 

June  22d. 
Dr.  BcecHEHBEBOER,  Vice-Preeideat,  tn  tie  Chair. 
Twenty-three  members  present. 

The  death  of  Dr.  Charles  D.  Meigs  was  announced. 
The  following  paper  was  presented  for  publication : 
"  Kotice  of  certain  obscurely  known  speciea  of  American  BirdSi 
based  on  specimens  in  the  museum  of  the  Smithsonian  lostitulioD." 
By  Robt  Eidgway. 

June  29(A. 
The  President,  Dr.  Hays,  in  the  Chair. 
Twenty-five  members  present. 

The  report  of  the  Biological  and  Microscopical  Section  mm 
presented  and  referred  to  the  Publication  Committee. 

On  pemiissiOD  being  granted,  Mr.  Wnrcer  spoke  upon  the  malbematical  rep- 
re9«iitalioii  of  organic  forma.  Sucb  limitalions,  he  said,  might  serre  to  narrow 
the  field  of  research  into  the  phjBicnl  causes  of  org:anic  form*,  and  ptrhapt 
furnisb  the  suggeglion  of  ft  ralional  theory  of  these  causes.  If  no  olber  ad- 
Tantage  were  deriTable  from  imitations  of  this  kind,  thtj  might,  he  tbonght, 
be  useful  for  description  and  classification. 

He  exhibited  a  representation  of  Ibe  longitudinal  Eection  of  an  egg  by  » 
curcG  whicb  he  called  the  bjper-ellipee,  and  of  the  section  of  an  enibiyo  by 
enolber  curTe  which  he  termed  a  deformed  temniscate.  Of  the  egg  curve,  he  (aid 
tbat  it  rerj-  closely  resembled  an  ideal  section  of  an  egg  taken  from  a  aUodard 
modern  work.  Of  tbo  curve  representing  the  embryo  he  said  ibai  it  not  im- 
probably marked  the  boundary  of  matter  Ijing  wilbin  il,  in  a  different  state  of 
temperature,  denaily,  or  tension  from  the  matter  lying  without.  These  repre- 
"   "  '■  e  verified  by  the  members  preaenl.     The  speaker  eipreased  the 
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tibus   cardinalibus  parriusculis,  compressis  crenulatisque ;  lateralibus  sub- 
loDfifis  lamellatisque ;  margarita  argentea  et  valde  iridesceote. 

ilab. — Rio  GigilUllo,  Corcuera,  Nicaragua^  Cen.  Am.,  Mr.  J.  A.  McXiel. 

GoNioBASis  BACCLOiDES. — Testa  laevi,  cylindracea.  subteoui,  luteola,  quadri- 
Tittata;  spira  valde  elevata  ;  sutnris  irregulariter  impressis;  anfractibus  plan- 
alatis ;  apertnra  parva,  rhomboidea,  intus  vittata  et  caeruleo-alba ;  labro 
acuto,  Tix  sinuoso  ;  columella  viz  incrassata,  contorta. 

Uab. — Coosa  Rirer,  Alab.,  Dr.  Scliowalter. 

60XIOBA.BI8  LiWRBNOii. — Testa  Isvi,  subcjlindracea,  subcrassa,  tenebroso- 
cornea,  dilute  Tittata  vel  erittata ;  spira  elerata  ;  suturis  impressis ;  Xnfrac- 
tibus  planuiatis ;  apertura  parviuscula,  rhomboidea,  iotus  albida ;  labro  acuto, 
sigmoideo  ;  columella  incrassata  et  cortorta. 

Hah, — Washita  River,  near  Hot  Springs,  Arkansas,  Dr.  Lawrence. 

SoHizosTOMA.  Lswisii. — Testi  crebrissima  striata,  subcjlindracea,  subtenui, 
luteo-fusca,  imperforata  ;  spira  conica,  plicata  ;  suturis  valde  impressis  ;  an- 
fractibus instar  septenls,  ultimo  grandi ;  fissura  obliqua  brevique ;  apertura 
grandi,  rhomboidea,  intus  vittata ;  labro  crenulato,  sinaoso ;  columella  alba, 
incrassata  et  contorta. 

Hab, — Coosa  River,  Alab.,  Dr.  Schowalter. 

Phtsa  Carltonii. — Testa  Isevi,  obtuse  fuslformi,  inflata,  valde  polita,  tenui, 
subpurpurea ;  spira  ezserta,  acuminata;  suturis  impressis;  anfractibus  senis, 
nltimo  pergrandi ;  apertura  ovata,  grandi ;  labro  expanso,  intus  marginato ; 
columella  impressa  et  contorta. 

JJa*.— .Mount  Diablo,  California,  W.  G.  W.  Harford. 

Phtsa  Wolfiana.— Testa  subrotunda,  valde  inflata,  polita,  tenui,  tenebroso- 
comea  ;  spira  valde  obtusa  ;  suturis  impressis  ;  anfractibus  quaternis,  ultimo 
pergrandi ;  apertura  ovata,  grandi ;  labro  expanso  ;  columella  medio  parum 
impressa  et  parum  contorta. 

JJa*.— Hot  Springs,  Colorado  Ter.,  Prof.  J.  W.  Powell. 


Ifotloei  of  certain  obienrely  known  ipeoiM  of  American  BIRDS. 

(BMed  on  speoimens  in  the  Museum  of  the  Smithsonian  Institution). 

BY  ROBERT  RIDGWAY. 
Introductory  Rbvarkb. 

The  following  notes  comprise  the  result  of  some  examinations  in  the  exten- 
sive series  of  North  American  birds  in  the  Museum  of  the  Smithsonian  Insti- 
tution, to  which  I  was  kindly  allowed  access  bj  Professor  Henrj.  They  were 
made  especially  in  connection  with  the  determination  of  collections  gathered 
by  myself  as  Zoologist  to  the  U.  S.  Geological  Survey  of  the  40ih  Parallel, 
under  Mr.  Clarence  King,  principally  in  California,  Nevada  and  Utah. 

Crossing  so  wide  an  extent  of  country  as  that  indicated,  it  so  happened  that 
th«  operations  of  the  party  allowed  of  extensive  examination  of  the  region 
along  the  lines  of  junction  of  the  three  great  '•  Provinces  "  of  Professor  Baird's 
paper  on  the  migration  and  distribution  of  North  American  birds,  and  I  had 
frequent  occasion  to  confirm,  and  in  some  cases  to  extend  his  remarks  rela- 
tive to  the  affinities  of  the  species  of  the  different  regions,  and  especially  to 
their  hybridisation,  and  to  learn  to  what  extent  this  may  take  place,  and 
therein  tend  to  perplex  the  naturalist  in  his  endeavors  to  determine  the  exact 
character  of  his  collections.  When  to  this  is  added  the  change  which  con- 
fessedly the  same  species  undergoes  under  different  climates,  elevation,  and 
geographical  distribution,  it  is  no  wonder  that  many  cases  exist  in  which 
even  our  best  critics  may  reasonably  confess  themselves  at  faalt  at  toth*  pre- 
oise  name  of  the  specimen,  especially  in  view  of  the  fact  that  Bt 

1869.] 
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>re  haatilf  prepared  by  per^ioiig  of  little  skill  Id  sncb  matten,  and  are  more  OT 
ltl3  deteriorated  hy  packing  and  tranaportation. 

The  Grgt  question  upon  whicb  we  propose  to  treat  U  the  line  to  be  dnwn 
dillinguiehing  "  apeciea  "  from  "  Tarieties."  1  do  not,  howrTer,  intend  Is  dll- 
CUS9  at  any  length  tbie  difficult  and  perplexing  point,  but  oaij  ai  it  touchM 
more  directly  upon  Ihe  birda  tu  be  noliced,  and  in  the  case  of  aeveral  of  thCM 
it  may  poiiibly  veil  be  left  (as  the  matter  now  sunds)  entirely  to  onc'l  dto- 
._!_! whether  he  ia  to  regard  them  as  valid  "  species"  or  aubordinaU 


Xuw  WB  muat  and  do  admit  a  certain  eitent  ofTariatian,  influenced  by  dif- 
ferent agencies,  as  age,  leasoa,  and  locality,  when  the  cause  of  aucb  Tariati«lll 
can  be  thus  saiisfactorily  eiplained.  It  does  not  follow,  howerer,  that,  be- 
cause we  have  a  seriea  connecting  by  a  gradual  transition  two  extreme!,  w« 
are  to  ccaaider  tbe  whole  na  one  apeciea,  the  discrepancies  indicating  differeat 
varieties.  Tbe  difference  between  these  cxtriime  eiamplea  is  often  Coo  gnaX 
to  admit  of  tliis  ;  and  when  we  bave  traced  a  speciea  through  ail  its  variatioDl 
to  a  certain  point  where  the  discrepancy  from  the  typical  style  ia  too  gntt 
and  uniform  to  be  accounted  for  by  any  physical  cauae,  it  becomes  us  as  nat- 
uratiala  to  assign  to  such  exlTcme  conditions  a  apeciGc  rank.  What  more 
CHD  we  do  ?  and  what  is  more  in  accordance  with  tbe  laws  of  nature  7  Then- 
fore  we  cannot  do  better  than  to  accept  as  valid  these  representative  farmi, 
when  tbey  can  be  assigned  distinctive  habitataj  end  where  tbey  are  aubatan- 
tiated  by  a  suffluiency  of  specimens,  to  such  we  may  allow  a  reaaanabte  ex- 
tent of  Variation,  not,  however,   beyond  the   limit   controlled   by  pbyilcal 

We  find  that  in  all  cases  where  Individuals  occur  which  apparently  cODOect 
tbe  approaching  eitremea  of  two  welt  dcliued  representative  forms,  that  luch 
are  almost  alwnyl  from  localities  inliabitcd  by  each,  or  from  the  region  wbera 
iheir  respective  habitats  overlap.  It  ia  under  inch  circumaiancea  thai  tv« 
must  admit  hi/bridiialhn  among  birds,  and  abundant  evidence  can  be  adduced 
that  aiich  hydridiiation  does  occur  between  congeneric  species,  and  that  it  ii 
not  Quiy  occaaional  but  general ;  indeed  an  instance  will  hardly  be  fouad 
where,  hy  collecting  in  the  region  where  an  eastern  species  and  ila  weatera 
TepresentBtive  are  found  together,  the  collector  will  not  obtain  hybrid  speci- 
mens. Such  has  been  the  case  with  myself  respecting  aeveral  apeciea,  aa  veil 
BB  with  nearly  all  othera  who  hare  made  ornithological  coliectioni  in  the 
Weat. 

What  more  cooclinive  evidence  of  hjbridiiation  need  we  have  than  an  ex- 
"   '  ^inmplea  of  aucb  a  condition  of  Colaptfi  from  the 

e  the  ranfcca  of  eastern  C.  ouraiui  i  ~ 
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9ilU  magma  and  S.  neglecta  —  Cyanura  ttelUri  and  C.  maerolopha  —  Cyanoeitta 
nii/omie^  and  C.  ttoodhoutii  -^  Aruer  gambelii  and  Berniela  hutchinm^  and  many 
•Chen  which  I  need  not  here  mention — all,  I  may  again  saj,  from  the  regions 
wfaerf  the  habitats  of  the  two  represeotatire  species  overlap. 

Premising  these  general  considerations  I  proceed  to  dlscnss  in  detail'some 
cloielj  allied  species  to  which  my  attention  has  been  specially  called  in  the 
co'jfse  of  the  inrestigations  referred  to. 

1.   The  North  American  Wood  Thnuhes. 

Genus  HYLOCICHLA,  Baird. 

Some  authors  seem  inclined  to  doubt  the  validitj  of  several  species  of  this 
|mnp,  as  characterized  by  Professor  Baird.  These  are  the  If.  alieuBj  Baird,  if. 
utklatut,  Nutt.,  JI.  naniM,  Audabon,  and  JI.  audubonn^  Baird,  these  being  refer- 
tfd  to  ticQimoniiy  Cabanis,/u«c««(;ffM,  Stephens,  and  pallati^  Cabanis.  A  carefnl 
namination  of  the  very  extensive  series  of  these  birds  in  the  Smithsonian 
coUectioD  has,  however,  convinced  me  that  they  are  all  (with  perhaps  the  ez- 
ttMion  of  audubonii)  justly  to  be  regarded  as  distinct  species. 

I  do  not  propose  to  speak  here  at  any  length  in  regard  to  the  characters  of 
these  species,  as  they  have  been  well  presented  by  Professor  Baird,  in  his 
vork  on  the  *'  Birds  of  North  America,"  and  in  his  later  "  Review  of  Ameri- 
csa  Birds,'*  but  intend  merely  to  give  a  few  additional  features  which  the 
ipccies  constantly  present  in  distinction  from  one  another.  The  more  im- 
isrttnt  synonyms  only  are  given. 
The  species  I  arrange  according  to  the  following  synopsis : 

L  Upper  surface  much  brightest  anteriorly,  the  rufous  of  the  crown  being 
decidedly  more  intense  than  the  olive  of  the  posterior  portions ;  white  be- 
■e*th  continuous ;  spots  large,  sharply  defined,  pure  black,  and  extending 
(trback. 

Thii  ityle  is  represented  by  a  single  species,  the  well  known  T,  mutUtinuSj 
Ga.,  which  needs  no  comparison  with  aoy  other. 

B.  Olire  of  back  uniform  from  head  to  tail,  but  varying  in  shade. 
T.fu$c€4cen§f  T.  u»tuUitu»,  T.  ttcaintoni  and  T.  alieim  are  of  this  pattern. 

C.  Olive  of  the  back  passing  very  sensibly,  or  even  abruptly,  into  reddish  on 
apprr  tail  coverts  and  tail. 

Tht  ipccies  representing  this  style  are  the  T.  pallatij  T.  audubonii  and  T, 
»vnt. 

Trtnrs  rrscisrESs. 

T^rJut  fuseesrtnM,  Stephens,  Shaw's  Gen.  Zool.  Birds,  X,  i,  1817,  182— Baird, 
Birlf  N.  Am.  1858,  21A.—  Turdue  (Hylociehla)  fuscetcenty  Baird,  Rev.  Am.  Birds, 
I.  >*;4,  17. 

Sp.  ch.  Above  tawny  rufcscent  olive,  uniform  on  all  parts,  but  occasion- 
tlir  with  a  tcn<leni'y  to  a  greater  intensity  on  dorsal  region.  Pectoral  aspect 
peculiar:  thruat  with  a  series  of  faint  brown  dashes  on  each  side,  these 
ccntiiiiitri^  down  sides  of  neck  and  extending  very  sparsely  across  the  breast, 
whrfr  ihey  become  more  sharply  defined  ;  the  region  of  these  markings  with 
A  t'it  cre«m  colored  tinge,  quite  different  from  the  buff  of  uttulaiut  and 
nMinsonii.  Like  the  T.  alieiXj  this  species  lacks  entirely  the  yellowish  or 
i-^litcr  orbital  ring. 

Triors  rsri'LATCS. 

Tur^us  ustuiatut,  Nuttall,  Man.  I,  1840,  400~Baird,  Birds  N.  Am.  1858,  275, 
pi  IxxTi,  fig.  1. — TurduM  {JJyloeichla)  ustulaiuty  Baird,  Rev.  Am.  Birds,  I,  18G4, 

:•. 

.</.  rh.  General  appearance  of fuacescens,  but  with  pattern  of  sxcaintonii^  the 
buff  urnital  ring  as  conspicuous  as  in  latter.  The  olive  above  is  more  brown 
ibAo  to  this,  and  less  yellowish  than  in  fueceteenty  becoming  decidedly  more 

1W9.] 
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TnruceDt  OQ  vingg  and  less  observably  so  on  tail.  Pectoral  atpeet  different 
from  fiuceaecni,  ilie  ajiota  narrow  and  cuneate,  iliarply  defined,  aod  arraoged 
in  longitudinal  aeries  ;  in  color  tbej  are  a  little  darkir  than  the  croirn. 

This  well  marked  and  perfectly  distiuct  speciea  ia  to  be  compared  with 
>iDain«onii,  not  with  fuicaemt,  aa  lina  generally  been  done  ;  the  latter,  except 
io  ihada  at  colora,  it  auarcety  resembles  at  all;  Btill  greater  eridence  that 
such  is  its  affinity  is  that  tbe  T.  vilulatfi  builds  its  nest  on  a  tree,  and  lays  a 
spoiled  egg,  like  iioaiii'onn,  while  /utctienii  aeets  od  or  near  the  groand,  per- 
haps never  in  a  tree,  and  lays  a  plain  blue  egg. 

TdRDUS  BVt.lHBOSU. 

Turdia  iicaiiuonix.  Cabanis,  Taehudi,  Fauna  Pel 
Birds  \.  Am.  IS^B,  216.~'Turdui  {Uylocickla)  i 
Birds,  i,  1864,  19. 

Sp.  ck.     Olive  a 

-  --ampies,  wun  a  ciear  aacK  greenisn  tint,  a  rerj  oroaa, 
cunspicuoua  ring  of  buff  around  the  eye,  running  forward  over  the  lore,  ftnd 
a  very  decided  tinge  of  the  same  on  breast.  Pectoral  spots  well  deflaad, 
deltoid,  bccomiDgmoie  transverse  posteriorly,  dull  black. 

Specimens  eiamined  from  the  northern  regions  (Gt.SlaTeLake.llaclceniia'i 
Kiier  and  Yukon)  to  Guatemala;  from  Atlantic  States  to  East  Uamboldt 
Ute.,  Nevada,  Califomia,  nud  frooi  interrening  localities.  The  extremes  of 
rariation  are  the  brBinnuh  olive  of  eastern  and  clear  dark  greenish  olire  of 
remote  western  spGcimens.  There  is  do  observable  difference  between  % 
OuatemaluD  skin  and  ooe  from  Ft.  Bridgcr,  Utah. 
Tcanns  kZACis. 

Tardut  alicix,  Baird,  Birds  N,  Am.  1338,  217,  pi.  81,  fig.  2_CoDea,  Pr.  Ao. 
Nat.  Sciences,  Phil.  Aug.  1S61,  SIT.— ^uriut  {llyUcichla)  alUim,  Baird,  Rev. 
Am.  Birds,  I,  18S4,  21. 

Sp.  ch.  The  olive  above,  similar  1o  (hat  of  su>ainianii,  is  scarcely  more  green- 
ish, but  is  genemlly  decidedly  darker,  nud  often  with  the  iilighteat  possibls 
tinge  of  rich  sepia  or  snuff  brown,  ibia  becomiog  gradually  more  appreciabl* 
toward  the  tail ;  in  these  typical  examples  Ibis  tint  is  quite  peeulinr;  when 
the  shade  approaches  that  of  tu>ainianii  it  is  generally  when  there  are  other 
Domistakable  evidences  of  hybridism.  There  is  in  this  species  not  a  Intca  Vt 
a  lighter  loral  stripe  and  orbital  ring,  so  cbsraeteristic  of  (uruinionii,  this  wbola 
region  being  grayish,  scarcely  different  from  the  cheek ;  with  the  eiceptioa  of 
the  lack  of  decided  huffy  tinge,  the  pectoral  aspect  is  that  of  (uaiiuoQii. 

A  specimen   from    Costa  Kica  is  UDdialiugnishable  from  typical  example!     ( 
-     3  U.  S. 
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Tnors  saxub. 

TWri/vf  nanui,  Aaduboo,  Orn.  Biog.  Y,  1839,  201— Baird,  Birds  N.  Am.  1858, 
2!3.— rvr'/M  {/Ijflocichla)  nanw,  Baird,  Rer.  Am.  Birds,  1, 1864,  15. 

^.  fh.    Abore  with  the  clear  dark  olive  of  swainsonii,  but  this  even  purer 

■ad  more  plumbeous.     Upper  tail  coverts  (but  not  lower  part  of  rump)  becom- 

io^more  rat'ous,  the  tail  abruptly  darker,  richer  aud  more  purpUxh  rufous, 

•pproAchioi^to  cheMout.     The  clear  olive  of  the  neck  passes  into  brownish 

//nwA^&if*  along  sides  ;  pectoral  spots  more  sparse  and  less  pure  black  than  in 

fiii/Mn.     The  white  beneath  is  of  an  almost  snowy  purity,  appreciably  dif- 

frnrnt  from  the  cottony  white  of  paliati.     A  very  tangible  and  constant  char- 

ar!erp'^««e:>9ed  by  this  perfectly  distinct  species  is  the  more  siender  and  de- 

pref  fed  hill,  as  compared  with  that  of  palinsi.     Specimens  vary  only  in  inten- 

riy  of  colors :  these  variations  very  limited,  and  corresponding  with  those  of 

peUtft.     In  all  cases,  however,  their  precise  pattern  and  peculiar  distribution 

if  retained. 

TrBPC»  ArDrBONii. 

rurdut  {/Ivlorirhla)  nudubonii,  Baird,  Rev.  Am.  Birds,  I,  1864,  16. 

S^.  Ch. — lielativc  proportions  of  nanua^  but  much  larger  even  than  pallaii, 
the  bill  much  more  elongate  and  slender.  Plumage  similar  to  that  of  paliati 
bat  li:;l)ter  and  more  grayish  ;  the  rufous  posteriorly  more  restricted  and  more 
jvlli'wii^b  even  than  in  paUa»i ;  pectoral  spots  larger  aud  more  sparse  than  in 
fmlimn^  clove  brown  instead  of  nearly  black,  breast  and  neck  almost  entirely 
4»titute  of  any  yellowish  tinge.  This  species,  the  validity  of  which  may  by 
wuv  \ne  (|iie:{iiuned,  ditfers  principally  from  pallani  in  being  much  larger  and 
CT*.  •Icuilvr,  with  the  arrangement  of  colors  as  in  nanutj  although  the  shades 
art  ii^tirc  i%A  in  pal f 'mi. 

In  rckT.ir-i  to  the  above  mentioned  thrushes,  the  discussion  as  to  whether  they 

b»  all  ilt"icvndeti  from  as  many   primitive  creations,   whether  there  be  three 

ip^cie^  with  several  varieties  each,  or  finally  whether  all   be  merely  modifica- 

tun*  •>:  «»:ic  original  type,  would  involve  the  opening  of  the  whole  question  of 

"ir.  *ir.;:-.n  of  spfcif.-',  and  what  constitutes  gonera  and  species  and  need  not  be 

jr-.*"--. lit- I    !n*re.     Whether  tuie   naturalist  call.^  them   species,  and  another 

r%cv*    'iT  v.^rirtiiM,  so    much   is,  I  consider,   well   established — that    there  are 

t^Ktv.  f>inii<a  of  N.  Aniericiin  thrtishes  requiring  names,  all  of  definable  charac- 

trr*.  !tii'l  ii!l  having  u  well  marked  region  of  distribution.     Also,  that  these 

'oTTLi*  aff  permanent  t)ver  a  large  area,  but  that  as  in  many  other  instances 

wr*-r»-   t:ii'   ;ire.is  of  two  (»verlap.   we  luive   suddenly    intermediate  or    hybrid 

iir:-  :'i  It  'ir-*  with  dilViculty  to  l>e  referred  to  eitlier;  antl  that  these  interme- 

>.:i*.*-  hiTii*  mi\ing  with  the  others  in  their  migrations   tend  to  obscure  the 

wwT.rf  :   ■•■it  ih:it,  :i*  a  general  rule,  specimens  taken  in  the  breeding  season  are 

•'ji'i'i'iuteil  Ideographic  ally  and  colored,  as  stated  above. 

:.   Oi  t\e  unifurmly  red  fpeciti  of  Pyrnnga^  with  descriptions  of  a  new  S".  American 

tpeciea  or  variety. 

In  irv^iting  of  the  species  of  this  form  of  the  genus  Pi/ranya,  I  have  en- 
Cfav'T* -1  til  hi.-  %4  conservative  as  possible  in  my  conclusions,  and  have,  after 
■  i.-'-iai  •  .Hisideniiinn  of  the  species,  represented  in  all  their  various  conditions 
.y  tl.  -  iriitnrnse  seriei*  of  specmiens  before  me,  made  due  allowance  for  the 
-••r.-i'.ii'ii?  which  may  accrue  from  natural  causes,  as  difference  of  habitat,  &c., 
>i  :  ■  .  -l-r-ign.iting  the  species,  have  allowed  to  each  the  widest  possible  limit, 
.:   '.  i  i.'i^  :tll  viirieiies  as  subordinate. 

« •■  1  j»-  ;<ri-.-ent  group  we  find  two  styles,  one  with  the  Pyran/ja  testiva^  Vieillot, 
k*  *./;•-  :tarai-tfri/.i.'tl  by  large  ligiit colored  hill,  without  conspicuous  tooth  on 
x'-.i !-•>'! re,  .iii'i  with  no  marked  contrast  between  tints  of  upper  and  lower 
^'.r.%  -.  Thi"!  griMip  cmilains,  besides  the  /'.  itstira^  the  J\  taira^  Sclater,  and 
/'  r,.'p*ri.  The  other,  with  the  Pyrauga  hepatica,  Swainson,  as  type,  is  distin- 
r-  'i'-i  tty  plumbeous-black  bill  with   prominent  commissural  tooth,  aud  the 

1969.J  9 
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SBlviii,  R[id  p.  a 

Of  nil  the  s|)<;ci«B  the  mtliva  has  the  widest  range  of  hnbltat,  this  including 
the  "  Eastern  Province  ''  of  the  Uniteil  Stnles,  EnstGrti  Mexico,  Cenlml  Amer- 
ica, and  the  northern  part  of  Houth  America.  In  Western  Ueiico,  and  the 
southern  "  Uiddlc  ProTince  "  of  the  United  States,  Ibe  tativa  ii  replaced  bj 
Ibe  closely  allied  P.  tooprri.  The  P.  hepalica  beloogi  to  the  mountain  » gioni 
of  MGxic;o,  eitendiiiK  along  the  elsvated  lacds  into  llie  southern  Rockj' 
Mountnina  of  Ihc  United  States ;  allied  to  this  are  the  P.  Uttacta  of  Ceniral 
America,  and  P.  aiarK  of  south-eastern  South  America.  The  South  Ameii- 
CHll  representative  of  the  P.  laliva,  is  the  P.  laira,  of  Brasil. 
Pybakoa  xbtiva,  Vieillot. 

Tiinaffra  tciliva,  Gmclin,  8;Bt.  Xat.  I,  1T88,  889. — Pyransa  Kttiva,  Baird,  B. 
JT.  A.  1858,  301.— And.,  Birds  Amer.  II,  pi.  309. 

t^p.  CA.— Length  725,  extent  13-00, 
wing  3-Bl,  tail  2-96,  culmcn  -10,  Ut- 
SUB  -i>8.     Bill  dilute,  bora  color,  dark- 
22JJIJ   cr  towards  culmen,  paler  along  com- 
missure.    PreTailing  tint  pure  vermi- 
lion,  tbe  whole  upper  surface  inon 
dusky  purplish  red,  uoifonn  fWim  bill 
tail,  perhaps  a  little  more  reddish  on  upper  tailcovcrts  and  lower  pan  of 
rump.     Exposed  tips  of  primaries,  and  inner  webs  of  upper  secondaries  pat« 
umber-brown. 

Female — Tellowiali  olivaceoua,  purer  dull  yellow  beneath  ;  above  more  olive 
greenish. 

Tbis  species  is  one  of  wide  dislrihution,  its  habitat  in  tlie  United  States, 
including  lhe"KaBtera  PtoTiDce,"i8  north  toKoTnScotia,and  west  toward  the 
Rocky  Mountains,  along  tbe  streams  watering  the  plains,  tbrongh  Texas,  into 
Eastern  Mexico,  Central  America,  the  northern  part  of  South  America,  as  well 
ns  some  of  the  West  India  isUnds. 

In  the  diOeienC  regions  of  its  habitat  the  species  undergoes  conaidrrable 
variations  as  regards  shadps  of  color,  and  proportions.  Specimens  IVoio  Texal 
and  Eastern  Mexico  exhibit  a  decided  tendency  to  lunger  bills  and  more 
slender  forms  than  those  of  the  eastern  l-nilcd  States ;  the  tails  longer  and 
colors  rather  purer.  In  Central  AmcricaandKew  Grenada  the  species  acquires 
the  greatest  perfection  In  the  iutcnsity  and  purity  of  the  red  lints,  all  specimens 
being  in  this  respect  noliceably  different  from  those  of  anv  other  region.* 
Spccimi'na  from  Pern  <3;tmp-^,  SfifrTS,-?.  fnid  3aS&ll  $  ,  lipnri-wrtl        ■■      " 
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liflhttr  doskj  red  thAo  in  aettiva :  exposed  tips  of  primaries  pure  slatj  umber, 
primiries  faiotlj  margined  termiDally  with  paler,  (in  tbe  type,  this  charac- 
ter ii  Dot  apparent,  owing  to  the  feathers  being  somewhat  worn ;  in  other 
fpecfmenf.  however,  it  is  quite  a  noticeable  feature,  although  possibly  not  to 
be  eotirelj  relied  on. 

fmatt. — Above  orange  olivaceous,  beneath  more  yellowish,  purest  medially; 
eriffOB  richer  yellow  than  other  lower  parts,  being  in  many  individuals  in- 
tense 2ndian*yellow,  with  the  inner  webs  of  the  tail  feathers  margined  with 
the  9ame;  quite  distinct  line  of  orange  yellow  over  the  lores. 

J/(fA,r«f._Southern    '*  Middle  Province  "  of  U.  S  ,  south  of  35th  parallel, 
ai'j  between  104th  and  105th  meridians.     Pacific  slope  of  Mexico. 

This  species,  or  at  least  very  well  marked  race,  which  I  dedicate  to  Dr. 
J.  iw.  (.'ouper,  so  well  known  for  his  researches  in  the  Natural  History  of 
K'efftern  North  America,  appears  to  be  well  established,  and  quite  distinct 
from  erstira,  to  which  it  is  most  nearly  related.  From  this  it  may  readily  be 
Aiftiognipbcd,  however,  by  larger  size,  (length  8*60,  instead  of  7-25  ,*  wing  4-24 
Sajtemd  of  3*til,  etc.],  the  bill  especially  being  much  larger,  ('84  instead  of 
-70),  as  well  at  more  swollen ;  the  wing  is  more  pointed,  the  primaries  ex- 
tending 1-16  beyond  the  secondaries,  instead  of  about  -84,  as  in  testiva.  The 
durd  quill  is  generally  longest,  but  In  some  specimens  the  second  and  third 
are  equal ;  in  Mutiva  the  second  is  usually  longest. 

The  most  perfect  representatives  of  this  species  are  three  specimens  ob- 
tained within  tbe  limits  of  the  United  States  ,*  these  are  a  pair  (Nos.  34344(^, 
tad  34343  $,  Los  Pinos,  New  Mexico),  collected  by  Dr.  Coues,  and  an  imma- 
ture male,  collected  by  Dr.  Cooper,  at  Ft.  Mohave,  on  the  Colorado  River. 
These  specimens  have,  owing  to  their  peculiar  habitat,  a  faded,  or  worn 
^aaage,  somewhat  different  from  the  perfect  stage  represented  in  specimens 
frnm  Western  Mexico,  but  differing  from  the  typical  style  only  in  a  bleached 
6r  faded  appearance,  more  or  less  characteristic  of  all  birds  of  the  southern 
portion  of  the  Great  Basin. 


iSr,^    AAIRA,  Splx. 

Tjna^ra  sairaj  Spix,  Av.  Bras.  II,  pi.  48,  f.  1. — Pyranga  taira,  Sclater, 
Catal.  Am.  Birds,  80. — Pyranga  mifsitsippiemis^  Lafr.,  and  D'Orb. — P.  coccinea, 
Eanneiiter. 

Sp.  eh.  Wing  4-12,  tail  3-52,  culmen  -81,  tarsus  -72  ;  2d  and  3d  quills 
iucre^t.  1st  intermediate  between  3d  and  4th.  Bill  shaped  much  as  in  Cooptri; 
:av  upper  aspect  i.s  almost  precldely  the  same  in  the  present  bird,  being, 
b'-Vi-vrr,  rathrr  broader  at  the  base;  the  lateral  aspect  is,  however,  quite 
d.7errut  in  the  two ;  the  present  species  having  the  culmen  less  regularly 
ar:h*r*l,  tbe  terminal  curve  being 
avre  Abrupt,  the  lower  mandible  is 

t^K'fUWy  inferior  in   depth  to  the  ^ 

■app^-r.     There   is  quite  a  decided  ^^- — s^^-O^^    ^^-^-^.^  J^SCRe** 

:»licAtIon  of  a  tooth  about  the  mid- 
dle of  the  commissure.  In  this  spe- 
cie* tbe  r*A*>r  of  the  bill  is  much 
4arkfr  than  in  either  of  the  other 
if««'tr»  of  the  group,  in  this  respect  approaching  more  nearly  the  hepatic^ 
•tj!r .  the  upper  mandible  being  dark  sepia,  the  lower  much  paler  and  mor® 

A^iove  rit'h  dark  purplish  red,  almost  exactly  as  in  tettiva^  but  becoming 
tr.^Lt  scarlet  on  the  forehead,  this  continuing  back  over  the  eye  in  a  quite 
Cv'Dipit-oo'j!  superciliary  stripe.  Lower  parts  rich  fine  scarlet,  very  pure  and 
ficar.  romfwbat  tinged  with  brownish  laterally. 

/V-v.T.^. — The  graduation  of  the  tints  exactly  as  in  the  male,  the  scarlet  of 
v'ai'.u  le  rrplact'd  by  gambogeyellow,  the  dusky  red  by  golden  greenish  oliva- 
cccui.    The  saperciliary  stripe  is  in  both  sexes  a  conspicuous  feature. 
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fiai.— Brazil.  (Tjp*  SD994,^,  and  G099B9.  Brazil,  Sr.  Don  Fred.  Albu- 
querque. 

This  gpeciea,  tlthougb  beloagins  to  the  ritiva  Btjie,  is  nevertheI«M  »  well 
mnrked  one,  and  one  for  the  idcotilicatioD  of  wbicb  a  comparison  with  the 
others  Is  scarcely  necessary.  la  uoifortnity  of  colors,  m  well  at  in  general 
Btjlc  of  color,  it  much  resembles  inliva ;  the  superciliary  stripe,  howeTsr,  at 
once  distingaisbea  it  from  tbie.  The  red  of  this  species  is  also  very  different 
from  that  of  any  other,  being  purer  nod  richer,  approaching  in  flneneu  and 
tint  that  of  I'yftttisa  rubra. 

Ptbasoa  hspatic*,  Swaioion. 

Fyraiiga  hepalica,  Svainaon,  Phil.  Mag.  I.  182T,  438— Baird,  B.  VS.  A.  1BS8, 
303. — I'graaga  denlaia,  Lichl. — P.  aiara,  Woodhouse,  Sitgreare's  Etepoli. 

Sp.  ch.     "  Length  8-00,"  wing  4*12,  tail  3'36,  culmen  '6H,  tarsus  -84.   Second 


qaill  longest,  first  intermediate  beCwee 


S2UV 


I  fourth  and  gfih.  Bill  somewhat 
aliortcr  than  tbit  of  aitica,  bnt 
broader  and  higher  at  the  base,  be- 
coming compressed  toward  the  eod ; 
a  distinct  prominent  tooth  on  com- 
iSBDre.  Uolor  plumbeous-black, 
paler,  or  more  iluith  plumbeous  on 
lower  mandible.  Head  abore  brown- 
ish  red,  purer  anleriorly  ;  rest  of  up- 
per parts  and  sides  brownish  asby,  tinged  with  reddish  ;  edges  of  primaries, 
upper  Isil-coverts  and  tail,  more  reddish.  Beiiealh,  medially,  fine  light  scar- 
let, most  intense  on  the  throat,  growing  gradually  paler  posteriorly.  Lores 
and  orbital  region  grayish  while  ;  eyelids  pale-red  ;  ear-corerts  aihy  red. 

Fmate. — .\boTe  ashy  greenish  olivaceous,  brightest  on  forehead  ;  edgel  at 
wing  feathers,  upper  tail-eorerts  and  tail,  more  asby  on  tbe  back ;  beneatli 
nearly  nniforni  olivaceous  yellow,  purer  medially  ;  lores  asby  ;  a  snperciliaiT 
stripe  of  olivaceous  yellow.  Young  male  similar  to  the  female,  but  forehead 
and  crown  olivaceous- orange,  briglitest  anteriorly  ;  superciliary  stripe  bright 
orauge,  whole  throat,  abdomen  and  breast  medially  rich  yellow,  most  intense 
and  liogedwith  orange-chrome  on  throat. 

//rift.— Mountain  regions  of  Meiico  and  Southern  Rocky  Mountains  of  U.S. 

This  species  difTcrs  from  alt  tbe  others  in  the  great  restriction  of  the  red  ; 

this  l>eing  coofiued  to  the  head  above,  and  median  lower  surface,  the  lateral 

and  upper  parts  being  quite    different  reddisb-asby.        Tbe    ahadt  of  red    la 

aUo  peculiar,  this  being  very  Gne  and  light,  of  a  red-lead  cast,  and  molt  ia> 
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out  teeth ;  less  ashy  color  above,  and  less  restriction  of  the  red  below,  the 
whiter  lores  and  more  reddish  cheeks. 

Hah. — Paraguay.     Type  2099G,  J^.     Expl.  Parana,  Capt.  T.  J.  Page,  U.  S.  N. 

I  do  not  feel  entirely  sure  that  this  bird  is  the  species  of  D'Orbigny,  nor 
that  it  may  not  be  undescribed.  I  present  it,  however,  under  the  above  name 
for  further  consideration. 

Ptkaxqa  testacka,  Sclater  and  Salvin. 

Pyranga  UMacea,  Sclater  and  Salvin,  Pr.  Z.  S.  1868,  388,  Veragua. 

Sp.  eh.  Wing  3-48,  tail  312,  culmen  -76,  tarsus  '80.  Bill  very  large  and 
much  swollen  ;  very  broad  at  base, 

becoming  quickly  compressed  to-  ^ 

ward    tip ;    tooth   on    commissure       -"^^"^      O  ^^^^       (^ 

very  prominent    and  conspicuous.    KCrT"^^" — >s_J\^  *C[^  >  52355 

Upper  mandible  nearly  pure  black,      ^^"^"^^^^^  /^      """^^^^      C 

lower    more     plumbeous.       Color 
generally  very  dark  testaceous  red, 
becoming  gradually  purer  brown- 
ish scarlet  medially  beneath  ;  lores,  suborbital  space  and  extreme  border  of 
chin  grayish. 

Fttnale. — Olivaceous  green  above,  and  deep  olivaceous  orange  anteriorly 
beneath,  the  gradation  of  the  tints  exactly  as  in  the  male. 

Ilab. — Veragua,  Costa  Rica  (Angostura),  Rio  Manati  and  Belize. 

Described  from  a  type  specimen  presented  to  the  Smithsonian  Institution 
by  Mr.  Salvin. 

3.   The  Smaller  Quiscali  of  the  United  States, 

In  making  an  examination  of  a  very  large  series  of  the  smaller  Grakles  of 
the  United  States,  I  was  struck  by  a  radical  difference  in  form  and  color  be- 
tween specimens  from  the  Atlantic  and  interior  States,  which  I  find  to  be 
sufficiently  constant  to  warrant  the  separation  into  two  distinct  varieties  if  not 
species. 

Professor  Baird  refers  to  this  difference  in  his  work  on  the  Birds  of  N.  Am. 
(sec  p.  55G),  and  mentions  its  constancy,  which  I  have  been  able  to  confirm. 

The  following  diagnoses  arc  intended  to  express  the  distinctions  referred  to  : 

QciscALus  PURi'CREUs,  Hartrum. 

Gracui'i  quiacala,  Linn.,  Syst.  Nat.  ed.  10.  I,  1758,  109  (Monedula  purpurea j 
Cat.) — Wils.  Am.  Orn.  Ill,  1811,  44,  pi.  21,  f.  4.  Gracula  purpurea^  Bartram, 
Travels  Florida,  1701,  2yO.  Qui^teilua  purpureus^  Cassin,  Pr.  A.  N.  S.  186G, 
403.  Qatscaius  versicolor^  Vieillot,  Nouv.  Diet.  28,  1819,  488— Baird,  B.  N.  A. 
555. 

Fig.  1. 

Sp.  ch.  Length  about  12*50,  wing  5-50,  tail  4-92,  culmen  1-24,  tarsus  1-28. 
Second  quill  longest,  hardly  perceptibly  (only  -07  of  an  inch)  longer  than  the 
first  jind  third,  which  are  equal;  projection  of  primaries  beyond  secondaries 
1*.')G:  graduation  of  tail 
•92.  General  appearance 
glossy  black ;  whole 
plumage,  however, 
brijrhtly  glossed  with  red- 
dish violet,  bronzA'd  pur- 
ple, steel  blue  and  green  ; 
the  head  and  neck  with 
purple  prevailin*:,  this 
beinjr  in  some  in<lividu- 
als  more  blu<.'ish,  in 
others  more  reddish 
where  most  blue  this 


is 
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purest  attlrrioTly,  betomiDg  more  violet  on  the  neck.    On  other  portion!  of  thi 

bodj  tbe  blue  and  violet  fiirmiag  an  iridescent  none  on  eacb  feather,  the  bine 
GrsC,  the  tiolet  termiDal;  sometimcB  the  head  Is  simUnrlf  marked.  On  th« 
abdomen  the  blue  generallv  predominaliag,  oa  (be  rump  the  Tiolet;  wisp 
and  tnil  black,  with  violet  reflection,  more  b!nei«h  on  the  latter;  the  wing 
covcria  frequeotl;  tipped  ifith  steel  blue  or  violel.  Bill,  tarsi  and  toci  pun 
black;  iris  sulphur  fellow. 

Sab.  Atlantic  and  QnlfT  States,  nonh  to  Nova  Scotia,  west  to  the  Allf 
ghanies. 

This  epecicB  is  more  liable  to  variation  than  any  other;  tbe  ftrraogement 
of  the  metallic  tints  varies  with  tbe  individual ;  there  is  never,  however,  m 
approach  to  the  sharp  definition  and  symmetrical  pattern  ol  coloration  ehar- 
acteristic  of  the  western  species.  One  specimen  (Xo.  31049,  WasfaiDgton, 
D.  C.)  is  wonderfully  similBr,  in  the  darkness  and  distribution  of  tints,  to  the 
Q.  aglifui,  Bd.,  but  resembles  this  in  these  respects  only. 

Wilson's  Ggure  conveys  a  good  idea  of  this  spcies  ;  Audubon  representa  the 
irestern  style,  although  his  description  is  of  the  eastern. 

The  exact  name  of  this  species  is  a  matter  of  gome  question.  It  is  nndnnbt* 
ediy  the  (iriTcu/a  quimala  of  Liintcus,  as  based  on  the  purple  jackdaw  of 
Catcsby,  which,  allbough  generslly  considered  as  the  same  with  the  common 
crow  blackbird  of  the  northern  Stales,  is  more  like  major.  The  Oraadapur- 
puna  of  Barlram  from  Florida,  again,  thougli  excluding  nugor,  may  ioclnda 
a^lKui.  Q.  vtriicolor,  of  Vieillol,  embraces  various  West  Indian  species,  though 
essentially  belonging  to  tbe  crow  blackbird.  On  the  whole,  for  the  present, 
at  least,  I  will  follov  Mr.  Cassin  in  leiaining  Bartram'e  name  ofpurpuriia. 
QotsciLCB  xnsfie,  Ridgway.  • 

Qaiicatut  verticolor,  Aud.,  Orn.  Biog.  pl.  vii ;  Birds  Amer.  iv,  pi.  221,  (Ggnra 
but  not  description). 

Fig.  2. 
Sp.eh.    Lcn^h    12-60   to   13-50,  wing  6-00,  tail  6-00,  cnlmon    l-ifl,  tarsui 

_      ^      132.     Third  and  fonrth 

. y^  'T_      '- — -,f        ijuWsltiiiEMVMidninri;   i 

YSTT^^^CI;^^ 0\  fi"'  "horlec   than   fiflli  j   i 

J     V^^\~'^~i'^     ^"""^-.v         projection    of   primaries  1 

~~t::^^     V — (    A^^x^-"--^      ^^^  beyond  secondaries  1-28;  J 

y  yj      1    V- i      i      \  ^y--^^  graduation  of  tail  l-*8.      I 

^^^"V^,-^;^       /      /l~'V~-J^''\^  Metallic  tints  rich,  dee»  I 

— ^^^*^^         J     I     1        V"     \      ^N         and  uuiform.     Head  ana  | 


VATUKAL  BCIEIfCES   OF  PHILADELPHIA.  135 

t  buidi  OD  tbe  feathart  over  tbe  whole  body,  producing  s  peculiar 
iriddcent  effect.  In  the  Q.  xatut  notbiaf;  of  [bis  cbiiracter  is  aecD ;  for, 
*aioiig  a  lATgu  ttiita  of  westcra  speciiaena,  nol  one  has  the  body  oCber 
than  coalinaoui  brODir,  the  head  and  neck  nlone  being  green  or  blue,  and 
thii  iharplj  and  abrapllj  defiaed  agaiust  the  verj  differeot  tiat  of  the  other 
portiuD*.  ThcM  colon  of  conrse  hare  Ihcrc  cxtremet  of  Tarintiou,  but  tbe 
cban^e  ii  oolf  ia  the  ehade  of  tbe  metallic  tints,  the  precise  pattern  being 
■trictl;  retained.  In  ibe  present  gpeciea  the  colors  are  more  «ivid  and  sllkj 
iban  in  tbe  eaatern,  and  tbe  bird  ia  in  fact  a  much  handjomer  one. 
Qnaritrg  aSL.sca,  Baird. 

QHiifalat  barittu,  Baitd,  B.  V.  A.  183B,  55G,  pi.  32,  not  of  Leason.— Quwoliu 
aylxut,  Baird,  Am.  Joar.  18SG,  S4^Cnsiia,  Fr.  A.  N.  3.  iat!6,  104. 
Fig.  3. 

^.fA— Length  11-00,  wing  5  20,  tail  5-13,  cutmen  t-24,  taraus  I-2B.  Sec- 
•ad  and  third  qnilli  equal  and  toDKest ;  first  ahorter  than  fourth  ;  projection 
bf  primartea  bejond  gecondariet  113 ;  graduation  of  tail  1-DO. 

Bill  Terf  ilender  and  elongated,  the  lip  of  upper  mandible  abruptly  de- 
cwred:  comniBiure  rerj  regular. 

Metallic  tinta  Tery  dark.  Head  and  neck  all  ronnd  well  defined  violaccoua 
■tMl  blue,  the  head  most  blneiah;  bodj  aoft  dull  hronzj  greenish  black, 
■caTceljr  Initronl ;  winf(s,  upper  tail  coTerta  and  tail  blackish  steel  blue,  the 
vin;  coverti  tipped  with  rivid  violet  bronie ;  bell;  and  crisaum  glossed  with 

ffoA.— South  Florida. 

Thi;  apecies  ia  quite  well  tnarked,  diffrring  from  tbe  two  preceding  in  much 
•nailer  aiie,  with  mors  slender  and  more  decurved  bill. 

The  arrangement  of  the  i-olora  is  much  aa  in  the  larger  western  gpeciea, 
vbile  the  tinta  are  moat  liite  thoae  of  tbe  eastern.  All  the  colors  are,  how- 
crer  d.irker.  bat  at  the  same  time  softer  tbnn  in  either  of  tbe  others. 

Id  form  this  apeciea  approaches  nearest  the  western,  agreeing  with  it  in  the 
primaries,  slender  bill,  and  more  graduated  tail,  and.  indeed,  its  relation?,  in 
•Tcrf  respect,  appear  to  be  nitb  this  rather  tban 


July  Gth. 
The  Prc-iiiknt,  Dr.  Hays,  iti  the  Chuir. 
Tt'ii  HieiubcR  pr&^ent. 

jui'j  nth. 

Dr.  Biudgk^  ill  the  Chair, 
'rwi^lvc  mcnibers  present. 
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Mr.  Mfchnn  prosciilcd  leaves  nf  the  Pparh  and  Cherry,  and  Bftid  it  hnil  fBlIm 
to  liim  to  point  out  Hint  the  Icarblndps  of  plnnts  were  dcTcloped  in  propor^ 
tlOD  a*  vigorous  vitality  wna  rcliiwd,  and  that  they  wf  re  ndhtrent  or  decnrrent 
in  proportion  as  viffor  or  Tilnlily  vai  tliorniigbly  developed  in  the  cenlrml 
axis  or  Elem.  B;  rollowinn  out  the  same  line  of  observation  be  bad  dlt- 
covered  the  lan-wliich  governed  the  production  of  sexes  in  plants, and  be  now 
wished  to  cnti  attention  tn  tlic  operntioa  of  the  same  eause  in  the  pvuductioa 
of  ulauds  on  the  leaf  stalks  of  the:  I'eiich  and  Cherry. 

A  careful  euLminalion  of  n  )ct  anil -bearing  varietv  of  either  of  tbele  would 
show  that  tbese  frlamlH  ivrre  simply  gcmis  uf  the  cellular  matter  which  formed 
tlie  leaf  blade.  They  uiny  be  seen  in  every  stage  of  development  from  dcoiC 
full  globes  on  the  petioles  to  rerj  stmntl  dois  on  Ihe  apex  of  the  tolerably  well 
expanded  matter,  and  it  will  be  fnnher  seen  that  in  proportion  as  vilalily  il 
Tuink  nru  thcKe  geruif  and  {[lanrts  developed.  Leaves  from  the  sbaded  ceater 
of  tlic  tree,  or  from  shoots  weak  or  enfeebled  from  any  olber  cause,  pradoM 
glendless  leaves,  wbilc  the  slruufEcr  the  shoot,  tlie  stron^r  and  more  namBr- 
ous  are  the  glands  or  undeveloped  parts.  Remembering  that  these  iilanda  an 
but  undeveloped  leaf  blades,  and  tliat  I  have  proved  in  former  pages  that  planU 
develop  these  less  freely  in  proportion  to  a  vigorous  axial  or  stem  growth,  il 
sbonld  iieeessarilj  follow  Ihnt  a  weakened  vitality  would  be  indicated  bjan 
absence  of  glnnds.  That  Ibis  is  so  in  the  cases  before  us,  these  weak  and 
glandleSB  leaves  show.  Itut  1  bave  had  a  very  remarkable  confirmation  of  thi* 
by  the  observations  of  Peach  groivers  who  have  bad  no  kuowledge  of  the** 
recent  physiological  discoveries.  Many  varieties  of  Peaches  hare  no  gland*, 
and  these  have  been  found  by  the  growers  of  southern  Illinois,  as  I  am  in- 
formed by  Dr.  Hull,  of  Alton,  in  all  cases  to  he  the  first  to  suceumb  to  diaeaaci 
or  unfavorable  circumstances.  It  is  very  seldom  that  the  development*  of 
science,  and  untutored  observation,  go  along  together  and  so  thoroa|t:btT 
accord.  To  me  it  Is  one  of  the  most  intcresllug  fuels  I  bave  met  with  in  sup- 
port of  my  theory — that  the  degree  of  separation  of  the  leaf-blade  from  the 
main  steals  is  wholly  a  question  of  vitality. 

Mr.  Meehan  exhibited  some  fibre  obtained  from  Mr.  Rirzel,  of  Vera  Crua, 
which  wa;  fewer  and  Stronger  than  thai  furnished  hy  the  "Knniie."  Ur. 
nii'zel  obtained  It  from  a  plant  which  he  had  found  in  the  Alleghonirs,  and 
which  he  hi'lievcii  to  be  a  ni-w  species  of  Jiarlinifria.  Mr.  M,  bud,  bowevef, 
■e  found  it  nhuiidnntly  along  ilie  Missouri  River,  and  il  proves  to  be  only 
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SMeripUoBi  of  Vew  Carboniferoni  F088IL8  from  the  Western  States. 

BY  F.  B.  MEEK  AND  A.  H.  WORTHEN, 
Of  the  Illinois  State  (Geological  Survey. 

ECHINODERMATA. 

Genus  POTERIOCRINITES,  Miller. 

The  tjpical  forms  of  this  genus  have  a  more  or  less  obconical  body,  with  a 
protuberant  base,  strong  rounded  column,  and  generally  long,  stout,  bifur- 
cating arms,  always  composed  each  of  a  single  series  of  pieces.  Tbc  body  is 
composed  of  fixe  basal  pieces,  alternating  with  five  subradials,  and  five  first 
radials,  all  alternating  with  the  latter,  excepting  one  on  the  anal  side,  which 
rests  directly  upon  the  upper  truncated  edge  of  one  of  the  subradials. 

The  anal  series  consists,  normally,  of  two  alternating  vertical  ranges  of 
pieces,  the  lowest  piece  of  which  rests  between  the  upper  sloping  sides  of  two 
of  the  subradials,  partly  under  one  side  of  the  first  radial  on  the  right,  and 
connects  above  its  middle,  on  the  left,  with  another  resting  on  the  upper 
truncated  edge  of  one  of  the  subradials,  and  joining  the  first  radial  on  the  left, 
while  usually  one  or  two  more  above  these  connect  with  others  belonging 
more  properly  to  the  base  of  the  so-called  proboscis.  The  primary  radials 
above  the  first  are  free,  and  generally  smaller,  and  vary  in  number  in  the  dif- 
ferent rays  of  the  same  individual,  from  about  two  to  eight,  ten,  twelve  or 
more,  below  the  first  bifurcation.  The  ventral  part  of  the  body  is  produced 
upward  in  the  form  of  a  cylindrical,  or  more  or  less  expanded  proboscis  (so 
called),  generally  as  ^ide  as  the  whole  space  between  the  arms  below,  and 
composed  of  regular  hexagonal  pieces,  often  with  pores  passing  through  the 
saturcs  between.  The  opening  is  said  to  be  near  the  top  of  the  proboscis, 
though  we  have  never  seen  it  in  any  of  the  numerous  specimens  we  have  ex- 
amined. 

In  addition  to  the  species  agreeing  in  all  respects  with  the  characters  above 
given,  there  are  numerous  others  which,  although  conforming  in  general 
structure  with  the  typical  forms,  still  depart  so  widely  in  some  of  their  char- 
acters, that  when  the  extremes  are  compared,  it  seems  difficult  to  believe  that 
they  can  all  belong  to  one  genus.  And  yet  they  are  all  linked  together  by  so 
many  intermediate  gradations  that,  in  the  present  stale  of  our  knowletlge  of  these 
fossils,  we  are  at  a  loss  to  see  how  they  can  be  separated  more  than  subgene- 
rically.  For  some  of  these  types  the  names  Scaphwcrinus^  ZcacrinuSj  Coelioerinut^ 
etc.,  have  been  proposed,  either  as  subgenera  or  as  distinct  genera  from  Pote- 
riocrinites.  Adoi)tiug  the  former  view,  these  groups  may,  in  order  to  facilitate 
their  study,  be  arranged  as  follows,  commencing  with  roteriocrinites  proper: 

1. Gcnuf?  POTERIOCFUXITEB,  MillcT. 

Represented  by  such  forms  as  /'.  crntisus,  Miller,  I\  conicuty  Phillips,  i'.  Mis- 
tourirnfiA,  iShuniard,  and  P.  Swatlovi,  M.  and  \V. 

2. — Subgenus  Scaphiocrinus,  Hall ;    or  Grapuiocrixus,  de  Koninck  and   Le 

Hon* 

The  characters  distinguishing  this  group,  as  it  is  generally  understood,  from 
Poteriocrinites  proper,  may  be  stated  as  follows :  8[)ecies  generally  of  smaller 
size  and  less  robust  habit,  with  only  two  (or  rarely  three)  primary  radial  pieces 


•  If  s^fm.-«  highly  prolmblo.  as  has  Im-oii  sii«r;r«*rtted  l»y  Mr.  Lyr»ri  an<l  I)r.  Shumard.  that 
the  typo  on  wlnoh  dc  KoniiK-k  and  L*^  JI«>n  f<>iiiido«i  tln-ir  name  (iraphit>t^rinuf,  may  havn 
five  miiiut«>  ha^-al  pioceM  hi<l«l*'n  by  the  oolimm  in  tlio  coiicHvity  of  th«'  nndor  >ii«h»,  V^ithin 
the  rancr«>  Rppiin-iitly  I'oloD^im;  to  th«*  l'a<al  »«'ri<"S,  as  is  iho  rase  with  many  American 
form**.  If  «•<).  the  ty|)i(al  l"<»rm  «>f  Si:iiihi<i'rtuiix  vionUX  present  no  ditlorenro  *>\  oven  suIh 
g»'nori«*  importanrt".  and  tho  name  Stitft/n't^rinuii  would  tiav«>  to  be  abandoned  ;  in  which 
rase  th»'  American  spocics  wouhl  have  to  bo  called  (Jrapltu/crinut  simplex,  (J.  */>i;io6rac/ua- 

tUty  G.  UMTtUOiU*^  Ac. 
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to  each  mr,  excepting  sometimes  in  Ihe  anterior  ray.  Second  raditJ  piccti 
fenernllj  rontrncted  in  tbc  middle,  aod  usiiaIIt  Beparated  from  the  first  nidials 
by  gajiiug  sutures.  Arms  generally  i^liortcr  aod  sometiinea  simpta,  often  with 
tliu  yieeva  eo  unausotl  m  tu  jiresent  u  xi^T.ag  appFarnnue,  llody  ehort  and 
rounded  or  coticnve  beiow,  or  varying  to  an  inrerse  bell  shape  or  obconie 
outline.*  Annl  pieces  sometimes  wilb  oaly  a  single  one  included  as  a  pun  at 
the  wall  of  the  l>ody. 

Inrliides  S.  lirnphx  (the  type),  S,  tpinnhrackiala;  S.  larluotiu,  S.  darit,  S. 
mqaalii,  S.  r-irinatun,  S.  diehctnimt,  S.  daelytifomh,  S.  dirariailiu,  S.  Ifalli,  S. 
nodiilmehiafat,  S.  lyriope,  S.  orblfularit,  S.  ronojiiu,  S.  robtiinit,  S.  mbcarinctiit, 
S.  mblfiHuotat,  S.  uneut,  and  S.  Whilri,  Ilall,  as  well  as  his  Cgalhocrinut  maen- 
phurtii.  AUo  S.  loHgidaeli/lui,  McChcstiey  and  S.  ttecadaelylui,  S.  maeradarlifhit, 
S  mlidat,  S.  Waehtmulki,  S.  Clio.  S.  7'/iH;/i,  S.  nsnui,  S.  dtlitattu,  S.  ptniriUu; 
S.fi-eftlut,  S.  teelaru,  S.JuBtnit,  S.  Tvdit.'s.  lilii/orniiA  and  S.  tioMili;  U.  and 
W. 

Pultruicrinita  dacti/hidei,  P.  lalifronii,  of  AuBti 
would  also  full  into  tbis  section,  giving  it  the  limi 
3 .  — S  iibsennsZiACBiNirB.Troost. 

DilTcrs  from  Seaphiaerinut  in  having  the  body  more  generally  rounded  and 
concave  below,  and  always  with  more  tliiin  nnc  annl  piece  included  as  it  paK 
of  the  walls  of  tbc  bod3-.  Also  in  having  the  arms  generally  more  frtquentlj 
bifurcating  and  the  inner  diviaiuus  all  simple,  as  well  aa  in  having  the  free 
radiaU  generally  wider. 

Includes  J?.  mn^noIio/orintK.  Troost;  Z.  fUaani,  Z.  ramotv;  Z.  paternui,  Z, 
intermediiu,  Z.  teoparitu,  and  Z.  }r-rlheni.  Hall  |  Z  Mireafw,  HcChesney  ;  X. 
otvlh,  Lyon  and  Cnssidny ;  Z.  tpinnrui.  Owcu  and  Sbumard ;  and  Z.  rfunw,  Z. 
Troattanax,  Z.  trnliiaa,  Z.  a»ptr,  and  Z.  Iffra,  M.  aud  \V.  Also  Z.  prrangulalu* 
and  Z.  uiecutut.  While. 
4.— Subgi>nus  CotuocHiNl'S,  While. 

DifTvra  from  Scaphiocrinm  in  iiaviag  the  ventral  prolongation  much  inSated  OT 
balloon  shaped,  instead  of  nearly  cylinilrical. 

Includes  I'oteriocriaai  dilatalia,  and  J',  rtnlricasiii.  Hall. 

PoTBRiocB[NiTia?  PKarLE.trR,  SI.  aod  W. 
Body  small,  somewhat  cnp  shaped,  with  sides  a  little  expanding  above  and 
rouiiiling  lo  tbc  column  below ;  heijiht  tu  tup  uf  tirsl  radial  pieces  more  than 
hair  the  breailth  at  the  eainu  point.'  Itasc  small,  much  depressed,  or  nearly 
fiat,  with  a  jienlagonal  outline.  Suhradial  pieces  rueli  nearly  as  large  ns  th« 
whole    base,  about   as  wide    as    long,  three    hexagonal   and    'wo   beplagonol  ^ 
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€eed!ng  radials.  Anal  pieces  presenting  the  usual  arrangement  of  a  doable 
alternating  series,  the  lowest  being  partlj  under  one  side  of  the  first  radial  on 
the  right,  while  the  next  on  the  left  of  this  rests  on  the  truncated  upper  edge 
of  one  of  the  snbradials,  and  these  connect  with  others  above,  that  form  the 
base  of  the  proboscidiform  Tentral  extension.  Second  radials  yerj  small  and 
short,  or  scarcely  more  than  filling  the  sinuses  in  the  first.  Third  radials 
nearly  as  wide  as  long,  quadrangular  and  only  about  half  as  wide  as  the  first 
radials.  Fourth  radials  a  little  larger  than  the  third,  pentagonal  in  form,  and 
lapporting  the  arms  on  their  superior  sloping  sides. 

Arms  slender,  rounded  and  proportionallj  long,  bifurcating  first  above  the 
last  radial,  gcnerallj  on  the  third  or  fourth  piece,  above  which  each  of  the 
subdivisions  bifurcates  again  several  times.  Arm  pieces  generally  about  as 
wide  as  long,  and  not  wedge  shaped. 

Proboscidiform  extension  at  least  half  (and  perhaps  more  than  half)  as  long 
as  the  arms,  entirely  lateral,  and  not  more  than  half  as  wide  as  the  body, 
below ;  apparently  somewhat  thicker  above.  Body  plates  not  convex,  but 
merely  granular,  and  joined  by  close  fitting  sutures.  Column  slender,  round, 
and  composed  of  nearly  equal  moderately  thick  pieces,  near  the  base. 

Height  to  top  of  first  radial  pieces,  about  0*15  inch ;  breadth,  0*24  inch ; 
length  of  arms,  about  0*95  inch. 

This  is  one  of  those  few  intermediate  types  such  as  we  occasionally  meet 
with  in  various  departments  of  Natural  History,  when  extensive  collections 
can  be  studied,  connecting  or  standing,  as  it  were,  intermediate  between  two 
genera.  That  is  to  say,  it  combines  some  of  the  characters  usually  regarded 
Itf  belonging  especially  to  Poteriocrinitet  with  others  equally  characteristic  of 
C^athoerinitet,  Its  body  ha»  much  the  usual  form  of  CyathoeriniteSj  with  the 
doable  alternating  series  of  anal  pieces  precisely  as  we  see  in  Poteriocrinitet, 
On  the  other  hand,  it  has  the  narrow,  decidedly  lateral  proboscidiform  ventral 
extension  of  Cyathocrinites^  and  might,  with  almost  equal  propriety,  as  far  as 
we  yet  know,  be  called  Cyathocrinitet  f  perplexiu.  The  existence  of  such  a  type 
would,  in  the  estimation  of  some  naturalists,  be  regarded  as  a  sufficient  reason 
for  uniting  the  genera  Poleriocrinites  and  Cyafhocrinites,  In  this  opinion,  how- 
ever, we  cannot  concur,  for  we  believe  that  if  all  the  genera  thus  connected  by 
a  few  obscure  forms  were  united,  it  would  be  found  impossible  to  fix  any  limits 
whatever  to  such  groups,  with  all  the  extinct  types  before  us.  Possibly  char- 
acters may  be  found,  however,  warranting  the  establishment  of  a  new  genus 
for  such  forms. 

SpeciBcally  this  little  Crinoid  seems  to  be  most  nearly  allied  to  our  CyathO' 
erinut  f  ^normis,  but  it  differs  in  the  number  and  arrangement  of  its  anal  pieces, 
as  well  as  in  having  its  arm  pieces  scarcely  one-half  as  long  in  proportion  to 
thickness. 

Locality  and  position. — Lower  part  Burlington  group  of  the  Lower  Carbon- 
iferous, Burlington,  Iowa.     No.  264  of  Mr.  Wachsmuth's  collection. 

Subgenus  SCAPHIOCRINUS,  or  GRAPHIOCRINUS. 
ScAPHiocRiNUS  RUDis,  M.  and  W.* 

Body  much  depressed,  about  four  times  as  wide  as  high,  flat  or  a  little  con- 
cave below,  the  flattened  part  including  the  basal,  subradial,  and  about  half 
the  lenjjjth  of  the  first  radial  pieces.  Base  very  small,  a  little  impressed,  and 
entirely  hidden  by  the  column.  Subradial  pieces  of  moderate  size,  extcndieg 
out  horizontally  from  the  colnmn  ;  the  one  on  the  anal  side,  however,  curving 
up  distinctly,  and  the  others  slightly,  at  the  ends ;  all  flat,  excepting  the  cur- 
vature mentioned,  and  pentaf(onal  in  outline  (the  superior  angle  being  rather 
salicut),  excepting  the  one  on  the  anal  side,  which  is  hexagonal,  being  trun- 


•  Although  we  write  tJie  namcj*  St^nphinrrinus  and  Z^acrinun  in  this  paper  for  the  pake 
of  br»'vity.  as  if  tiu-y  wcro  regard<Ki  as  dldtinct  cenera,  we  really  use  them  as  subgenerio 
DHiTii's  under  JPolcri'ocrinitesj  as  already  explained. 
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catcd  AboTC  for  the  rEcrplion  or  the  laal  piece.  First  radial  pieces  three  or 
Tour  times  as  \nrge  as  the  subrailials.  twice  as  wide  as  long,  rerj  tumid  in  the 
iniildic,  and  pcntagoiiat  ia  form,  the  iBtcral  margioB  being  longer  than  tba 
inreriur,  and  the  superior  one  straight,  anil  equaling  the  entire  breadth.  Sec- 
onJ  railial  pieces  of  about  the  same  size  as  th«  iirBl,  which  they  equal  in 
breadth  beloff,  though  thty  are  a  little  longer,  and  proportionally  narrower 
above,  and  have  each  a  strong  angle  down  the  middle  of  the  outer  aide ;  all 
pentagonal  in  outline  (excepting  the  anterior  one,  which  is  quadrangular),  tfae 
superior  angle  being  salient ;  each  snpporling  two  arms  on  the  superior  sioping 
aides,  excepting  the  anterior  one,  which  bears  but  a  single  nrm. 

Of  aonl  pieces  one  only  is  included  as  a  part  of  the  walls  of  the  body,  and 
this  one  rests  upon  the  upper  truncated  edge  of  the  largest,  curved  subraidlal, 
and  connects  on  each  side  with  a  first  radial.    Succeeding  anaU  unknown. 

Arms  moderately  strong,  simple,  angular  on  the  dorsal  side,  and  compoaed 
of  short  wedge  shape  pieces,  alternately  projecting  out  laterally  on  each  aidi, 
in  the  form  of  spine-like  processes.  Column  small,  round,  and  composed  near 
the  base  of  pieces  of  moderate  thickness,  with  each  a  projecting  ridge  aronnd 
its  middle,  and  perforated  by  a  minute  round  canal.  Sutures  between  thefint 
and  second  radial  pieces  widely  gn ping  when  the  arms  are  folded  up  TertU 
cally. 

Height  of  body,  0-08  inch  to  the  top  of  first  radials  ;  hroadth,  0  33  inch;  length 
of  remaining  portions  of  arms,  about  08^  inch  ;  thickness  of  column  at  base, 

This  belongs  to  the  typical  section  of  Scapkioeriniii,  as  it  has  but  a  singls 
anal  piece  included  as  a  part  of  Ibe  body,  and  all  its  arms  are  simple.  Speci> 
ficallr  it  appears  to  be  most  nearly  allied  to  S.  ipiaobriidiialiu.UaU  {Boat.  Joar, 
Nat.  ilist,  vol.  Tii,  p.  30G),  but  differs  in  having  its  body  much  depressed,  tnore 
flattened  below,  and  its  base  is  so  much  eniallcr  as  to  be  entirely  hidden  by 
the  column,  instead  of  projecting  out  aronnd  it,  lis  subradial  pieces  alio 
differ  in  not  being  more  elevated  Ihnn  the  others,  nor  impressed  at  the  angles. 
The  arms  in  the  specimen  from  which  our  description  was  drawn  up,  are  not 
quite  complete  at  their  ends,  though  from  a  slight  tapering  and  appearance  of 
a  tendency  to  curve  together  toward  their  extremities,  it  seems  to  be  quilo 
probable  that  they  were  not  more  than  an  inch  in  length,  while  those  of  the 
species  tpino&rachialui  are  Said  to  be  about  three  inches  in  length,  in  the  origi* 
nal  specimen,  and  still  imperfect  at  the  ends. 

Localily  and  pmilion.  Cppcr  diTision  of  the  Burlington  group,  Burlington, 
Iowa.     Lower  Carboniferous.     Ho,  2T5  of  Mr.  Wachsmuth's  collection. 
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Sarface  finelj  granular.  Column  round,  moderately  stout  and  composed  of 
rather  thin  pieces,  of  uniform  size  near  the  base,  with  a  rather  small,  round  or 
subpentagonal  central  canal. 

Length  of  bodj  below  the  summit  of  the  first  radial  pieces,  0*40  inch,  breadth 
about  0*50  inch.  Diameter  of  column  at  base,  0*18  inch.  Entire  length  of  arms 
unknown,  as  thej  are  all  broken  at  the  extremity,  with  the  remaining  portion 
measuring  3*40  inches  in  length,  with  thickness  of  about  0*10  inch  through- 
out. 

This  species  has  the  long  straight  arms,  obconic  body,  protuberant  base,  and 
general  physiognomy  of  the  typical  forms  of  Poteriocriniiet,  hut  differs  in  having 
but  two  primary  radial  pieces  to  each  ray,  with  the  sutures  between  them 
somewhat  gaping,  as  in  Seaphiocrinus.  Specifically  it  is  not  closely  allied  to 
any  of  the  other  known  species.  In  the  form  of  its  body  it  is  most  nearly  allied 
to  our  Pot.  9ubimpres9itSy  which  Mr.  Wachsmuth  has  ascertained  probably  has 
only  two  primary  radial  pieces  to  each  ray,  and  hence  seems  to  fall  into 
StaphiocrintUf  giving  that  group  the  wide  limits  usually  admitted.  The  species 
here  under  consideration,  however,  will  be  readily  distinguished  from  the  Pot. 
(Seaph.)  tubimprettus^  by  not  having  its  body  plates  impressed  at  the  corners, 
and  all  distinctly  thinner,  as  well  as  by  its  less  robust  general  habit. 

Locality  and  position.  Lower  beds  of  the  Burlington  group,  Burlington, 
Iowa.    Lower  Carboniferous.    No.  277  of  Mr.  Wachsmuth's  collection. 

ScAPniocRiNUS  NANUS,  M.  and  W. 

Body  very  small,  expanding  rapidly  from  the  column  to  the  top  of  the  first 
radials,  where  it  is  about  once  and  a  half  as  wide  as  high.  Base  small,  slightly 
projecting,  pentagonal  in  outline,  and  nearly  covered  by  the  round,  flat  facet 
for  the  attachment  of  the  column.  Basal  pieces  showing  a  very  short,  minute 
pentagonal  facet  above  the  column.  Subradial  pieces  a  little  wider  than  long, 
three  with  a  pentagonal  outline,  and  two  on  the  anal  side  hexagonal,  there 
being  no  well  defined  angle  visible  at  the  middle  of  the  under  side  of  any  of 
them.  First  radials  of  about  the  size  of  the  subradial  pieces,  a  little  wider 
than  long,  pentagonal  in  form,  and  somewhat  rounded  on  their  outer  sides,  in 
consequence  of  the  sutures  between  them  being  impressed.  Second  radials 
longer  than  wide,  or  nearly  twice  as  long  as  the  first,  all  pentagonal  in  outline 
and  rounded  and  more  or  less  constricted  in  the  middle,  each  supporting  two 
arms  on  its  upper  sloping  side. 

Anal  pieces  consisting  of  a  double  alternating  scries,  the  lowest  one  of  which 
rests  between  the  upper  sloping  sides  of  two  of  the  subradials,  and  supports 
one  side  of  the  first  radial  on  the  right,  while  on  its  left  it  connects,  above  the 
middle,  with  another  anal  resting  upon  the  truncated  upper  side  of  one  of  the 
subradials.  and  connecting  on  its  left  with  the  first  radial  on  that  side ;  above 
these  three  or  four  other  pieces  are  seen  between  the  arms  extending  up  and 
joining  with  the  base  of  the  so-called  proboscis. 

Arms  somewhat  rounded  on  the  dorsal  side,  each  bifurcating  on  the  sixth  or 
seventh  piece  above  the  second  primary  radials,  and  composed  of  wedge  form 
pieces  that  are  a  little  longer  than  wide  on  the  longer  side.  Above  the  bifur- 
cations these  pieces  are  somewhat  constricted  and  each  one  projecting  laterally 
above,  on  its  longer  side,  for  the  reception  of  the  pinnuls,  so  as  to  present  a 
rather  zigzag  appearance.  Pinnulaj  moderately  stout,  and  rather  distantly 
separated  from  each  other;  composed  of  joints  a  little  more  than  twice  as  long 
as  wide. 

Surface  of  body  plates  even,  and  finely  granular. 

Height  of  body,  O-IO  inch^to  top  of  first  radial  pieces,  where  it  measures  about 
0-20  inch  in  breadth.     Arms  about  0-75  inch  in  length. 

In  size  and  general  appearance  this  species  is  quite  similar  to  S.  dichotomua^ 
of  ilall,  with  which  it  also  agrees  in  having  its  arms  bifurcating  but  once  above 
their  origin  on  the  second  radials.  It  differs,  however,  in  having  its  second 
radial  pieces  rounded  instead  of  angular,  and  distinctly  longer  in  proportion  to 
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breadth,  as  U  nUa  the  case  wiih  nil  tbc  arm  joints.     It  also  differs  in  faaTiDg 

well  aa  in  tlie  aumbcr  or  pieces  iu  erLch  arm  below  tUo  bifurcoUotll.     Itl  arm 
arc  likciriBc  proper tiann.ll;  more  sleader. 

Localily  and poiition.  Lower  ilirisLun  of  the  BurlingUia  groap,  at  Barliagtoa, 
Iowa.    Lower  GarboiiifcTous.     Ur.  Waclismutb's  collisctiuu. 

SuiPHlDCBl^nB  BTBIITDB,  M.  Had  W. 

Bull]-  below  the  top  of  the  first  rsidial  pieces  subbemlsplierical,  being  i«gu- 
larlj  rounded  bclon- ;  coinpuacd  of  thick  plates,  which  are  ornaiueDteil  wi^ 
distinct,  somewhat  broken  strlx,  running  vcrticnll;,  bo  ob  to  radiate  Ihim  ilia 
bnee,  but  all  parallel  with  each  other  on  each  jadiTldual  plate.  Boaal  pi«M> 
hidden  b;  tbe  colamu  externally.  Siibradials  about  aa  wide  as  long,  Gra  of 
them  showing  a  pentagonal  outline  (there  being  no  risible  angle  at  the  niddla 
of  their  bases  on  the  outside),  and  one  un  the  naal  side  hexagonal,  the  latter 
being  a  little  larger  than  the  others.  First  radiul  pieces  slightly  eborter  than 
the  subradials,  but  about  once  and  a  hair  as  wide,  all  haTing  a  general  penUg- 
onni  form,  being  broadly  truncated  tbeir  entire  breadth  aboTe,  and  having  tha 
articulating  Burl'acea  each  marked  with  two  Tery  distinct  trunsrerse  furrows. 
First  anal  piece  a  little  longer  tliau  wide,  hexagonal  in  form,  and  relating  upon 
the  truncated  upper  end  of  the  odd  subradial  between  two  of  the  first  radiall, 
beyond  which  it  projects  nearly  half  ila  length ;  truncated  above  for  the  recep- 
tion of  a  second  anal.     Other  parts  unknown. 

Sutures  distinctly  channelled,  bo  as  to  imparl  a  moderate  convexity  to  Iha 

Height  to  top  of  liret  radiala,  0-20  inch  ;  breadth,  0-40  inch. 

Tills  is  a  typical  Se-iphiueriiitu,  as  far  iia  Us  parts  arc  known,  and  seems  to  be 
most  nearly  related  lo  S.  txmplet,  of  Uall,  from  which  it  may  be  at  once  ilistia< 
guished,  however,  by  its  channelled  sutures,  uouvci  plates  and  peculiar  sculp- 

TiBcatih/  and poiilion.  Lower  Burlington  beds,  of  the  Lower  Carbon iferoiu, 
at  Burlington,  Iowa.     Ko,  274  of  Mr.  Wachsmuth's  collection, 

ScxrniocRiNca  penicilldb,  M.  and  W. 
Body  small,  somewhat  basin  shaped,  or  about  three  times  as  wide  as  the 
height  to  the  top  of  the  tirst  raitial  pieces,  truncated  and  a  little  concave  below. 
Base  very  small,  and  nearly  or  ({uitc  hidden  by  ths  column  in  the  shallow  con- 
carity  of  the  uuiler  side.  Sultrailials  generiilly  wider  than  long,  with  a  pen* 
tagonal  outline,  excepting  one  on  the  anal  side,  which  has  the  upper  angle  ft 
little  truncated,  so  aa  to  make  a  sixth  angle  ;  there  is  doubtless  also  another 
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fomttlme*  a1«o  the  second  arm  pieces  a  little  lonrer  thin  *::*.  -.-:  ^  *-*  J 
cnQ«triitc<J ;  other  arm  pieced  jrenernlly  wi«ler  iL^zi  1  -^ii.i"-Ij-  -.i.:-:. 
bat  n«ii  arraoped  so  H?  to  impart  a  zi>;zag  appeAr:*::':-^  :  .■  ".Ji-r  ir^?.  7  .r-i 
■mil!,  nearly  ur  qoito  round,  and  compofe>i  near  iLr  '.i^i  :i  a^L'.-.tzl--.  ~  ' .  2, 
and  thick  pieces. 

H-'.rJ»i  i»i'  body  to  top  of  first  radial  piece?.  '".'-v'T  '.z.:'-:  •rzi.i'.'i.    .  L    .11 
ict:jtij  of  arms,  about  U-TO  inch. 

Tai*  little  «iiecie<  seems  to  be  ne:ire."5t  like  .S.  •/<<:'*  •"••*.».  UlL'.  I.-^i  ".-*•.:•. 
p.  iyj\,  with  which  it  agrees  in  size  and  general  Ar-r-eirii-*.  '.'.  ^.1.  :-:  :-rt  i- 
ilr  d:«Tin^uishe<J,  however,  by  the  more  frvjUe*-'.  '. ::-r:.i:l:i-  :.  .:?  triir. 
which  ail«o  differ  in  bein;r  more  rounded  and  oi>rai"-!ei  ■.■:  p^ :  :■:  r..  - 1  s-  7  :  -vr 
pie<-«>;,  not  arran{;:ed  <*(>  a<i  to  pre:<ent  a  slighily  I'.^i^  &:;-:^ri~.t  l*  .i:j.= 
ipeciea  d!ieA<tromii«.  It  will  aUo  be  distinguished  from  :he  A;:  :t  ij.T.i._-  :▼-. 
anD<»  tu  eAch  rar  all  around,  as  wvll  as  bv  h*  <;i>ni:^Te  '^i.:*. 

/.-vj/ffv  ffwrf  pofition.     I'ppcr  division  of  the  Burllr.  j:  . :.  iir .  -: .  i".  E  ■-."..  irr:i 
Ir.wa.     Lower  <'arboniferoui>.     No.  'JeG  of  Mr.  Wdji-ci-::.  ■  .  ...*':■..:I- 
Sc.\I>HIO^RI^-cs  Tethys.  M.  ac :  W. 

Body  under  medium   size,  expandintr  rath»:r  r*r'I«iiy  from  ".hr  ■.■'-_--  • .  -:* 

io;» '^f  the  first  radiaN,  where  it  is  about  nn— r 0  irrh  w::-:r  '.zi.'-  i.^-        .r**^ 

>Ta.«ll.  twire  to  three   times   as  wijIc  a.s  hijii.     liA''%\  :r.<".r*  ~rrj  -•.-•-     ■«    .-»: 

itmri  lii'^h.  and  pentapronul  in  form.    Subra'l::il  :■:-.■':•.■*  slit'"-"  ""^i  >•  v.*-.     .  :r 

9«-i 'jifi trial,  exrcjitiiijr  two  «>n  the  an.1l  ^iile.  'x'l.'.i.'u  s^tk  :.rii*-'.ii*.  ■•-:-  ■  :  ir 

a«  *«ii  di-tined  an^le  at  i!ie  niiildic  of  the  o.t^e  •.<?  ar.y  -.f  •.;.-:—-     }"..'§•  :s.:..i..» 

i^-.-rr  :h:in  the  subrailials.  a  littli-  wiiler  ih:i:i  '."U^.  \r.l  a".  :--:.-.•   ■.-...     •-.  :- 

•CI  r:iiial   pieces  ratiuT  inort*  than  twice  a.'  wile  Ji*  i   :.£.  t  .  -i  :> ,  1-  .  l  .  ■*.* 

:  J-  "Tri.-ti-d  in  the  niidiili*.  and  soniewii:ii  f-xji.i :.•:•.- :  .*:  ::.-  *:.  :*     i,I  -,-^-_*-i.„;-.  ia_ 

&a  o-jtiiiie.  and  each  supporting  two  ami";  on  i*-  ^-'i*  r::  r  ^i  >:  ii::  •.  .^'. 

.K:.a\  scrifS  on^sistin^  of  two  alternating  verri--  il  rii."-r=  -.f  ::*:*?.  v.  *  ■  n'  '.' 
«K'h  re'ts  between  the  two  ujipcr  slopin.;  r\'i-*  o:  tw>  of  ".i*  i-.ri.;  t  ■  i\: 
•.;■:>  ift*  an  inferior  sloping  side  <if  th»:  :ir?:  r.ii!.^!  >.:.  '.\r   r.i*.".   -■.  .1  .  -    -  -. 

■  'J-  i:.ii\f  ilie  mitldle  t'onn«rct«  with  a'l-'ii'-:  ;ir.  il  rr-"  :.i:  •-;■**.  "'-^  "■-■-  i-  1 
-rjT  -J  >•*  ol"  on«*  of  t]i*:  subrailials.  :wid  cunri'."  :.:..•  •*.•:.  :  .  ;  •.•.•.•:'   .. 

r;.;"  •      Ahtjve  these  t>ni*  or  two  r.iiii;i-s  of  *!ni.!.ir  :  :*:.•:*■.-  *."...  '-■',--  ".'•.- 
..•  I'.ir  b.tst.'iit'  the  so-i'jilIei|  pntbu^ris. 

\r!i- i.-it  p.isiiivel,\  know  n  til  Iiifurcite  .i;':-.-r 'ii-.-r  '  :!.'!:.  '-  '■.*  -*.    '.  ■.  .  •■     , 
;  ••r-     r  -iripiiofl  lit' jitinls.  the  lnwi-r  ot' wli!-.;.  '»:■   '•^.   -.-  *  .■  '.'.'\-  -  v.--  •  ^• 

!•  '  >•.  uipl  riiunile'i  or  .«iib;iij;:nl.ir.  i\nl  :i.:rr  ■.«■..-:  .:.*.-•::  .  .  ■.  v.  ■  ■  .-. 
^'.i-      Al'ijve  litese  the  piee«-  yi.i«lii;iliy  iiiv  i.-i  .•:   •:»■  :*•::    -.    :    1.  .:■:    . 

■  \.ii.i  >.i  at  the  enilj',  with  the  np)ier  Lit  era!  rXT*  i:.!*.y  ■  :"  ►  ■  '.  -  v.-  ..  ■•  ;•  .- 
/I  !.u.' .ii:«-rniiti  ly  on  ojiposite  sitle-s.  -o  n-  ti>  pr-.;*.-:.'  a  :.-".»:.  ,*.  «._•»•.."  s"i-..-.- 
c- ■.!  the  pri»jft:iiun  beinjj  for  ihe  sfupport  of  '.li--  :.i:.:.'i.--  -r...::  \: -.  .  .-  :  ■  •  .- 
•■-.i  ratlit-r  ■.t<iut,  and  compii:«eii  of  joint-  :w»  .#:  *.;.:•.•;  V:.  ■  ■*-...  l.-  s- 

»i^  :  f-riiVfltil  with  det>p  ambubural  tnrri>w-  u'.'hiTi. 

'  al  iian  cirniparatirely  rather  stmii:  ^n''-'\>'::t'.'tj"Uix'.  ri*:\r '.'■.*:  ■•*-    •  .*  •■.  ■: 
••-.■  ■  r.'.j  iinil  lifi-omiiiir  rounded  bt-lim- ;    .■■•jurio-:  i   h*:'.fy*'  ri    ,:..'    -v.  ■   ■.    -- 
*     '»:  •.'{•■•third  as  thick  as  wjile.  h«t  ;:r.iiliijiliy  \,*'.'jzi.'.'^£  '.:,.:.r.-.T  :.-.:.:  --* 

:"'r..-  :..,■! V. 

L-:.jTh  t-f  bculy  to  top  of  first  raiiial  piei.*:'.  0*17  i:.-.:.;  r.r'.-i::-.  ivv**.  '.  ., .;. 
*'•  ^'M  "farm-,  about  110  inch. 

1  .-•  <pii  .•  p  i-  relateil  to  that  we  have  hrr-:  .b-i'iri-iri  rj'ii-.r  r);*:  r.>.---  '.  •  •- 
'•■-'  '■  I*  ri'fl  ntily  •litl'iT'*  in  haviii;;  bin^'f-r  arn;=.  '■.'it  '.:.  fiiv:./  .•.-  •i-.  :.  .  :  ..  .. 
i  '  ■  .ii.'i  nil  of  it*  arm  joint-i  niu<h  bm^rir  in  prvj-  ir*:  /.'i.  tr  '**■'..  >.•  •  ■  •  •  •- 
:-.•  »  ni'»re -tron;.'!y  f.i;r/.a;r  arrun^n-n>en».  11=  r.i=»:  i-  w,:',  i;i  .:•:  :  r  .: .  r-.-.r. 
•ii*":.?  -•iiiir*-^  bt  :wt-i-n  its  body  pl:iies  .-liu'h'ly  ir;i[.r'.-"  :  :'. ••-i :  ■  :  •.■.-•. 

/.  -ij/i/y  and  p"9iti"U.  rppcr  division  liurIin;:ton  jrro'.:..  n*.  i;  iriiLg'o:..  .'.'•v:^. 
LovtrCarbouiferuu^     No.  2Utf  of  Mr.  WachjOiuiL  s  collection. 
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SCAPHIOCRTNVB  DILIOITUB,  If.  Bnd  W, 


Bo{ty  Ttij  small,  somewbat  cup-sliiii>o<],  onco  kdiI  a  half  u  wide  M  tlM 
height  to  the  top  of  the  Sim  rndiuU  ;  siiles  eipandiog  rapidly  apward  fhtni 
about  the  miilillr  of  tlm  subrndinlg  to  Ibo  top  of  the  firat  radial  pieces,  and 
rounding  under  to  the  uulumo  beloir.  Base  vGrj-  Bmalt,  and  nearly  hiddeo  b/ 
the  column,  pentagonal  in  general  outline.  Basal  pieces  merely  appeariUKM 
minute  trigonal  lAeeln  around  the  (u|i  or  the  column,  and  curving  upward  a 
little  at  the  extremity.  Subr»dinl  pieces  of  comparatively  rather  large  siie, 
three  or  fuar  of  them  hexagonal  (counting  a  very  obtuse  angle  at  the  middle 
of  the  under  side),  ami  one  or  two  heplngonal.  First  radial  pieces  of  about 
the  size  of  Ibe  subradials,  but  shorter  and  wider,  and  all  pentajioaal  in  form ; 
facet  of  each  for  llie  reccptioo  of  the  second  radial ^  nut  occupying  ibe  eotin 
breadth  above,  and  sloping  outward.  Second  radials  full  twice  as  long  ai 
wide,  measuring  the  breadth  at  the  widest  part  of  the  lower  end ;  slender  aod 
rounded  in  the  middle,  and  enlarged  at  the  ends,  particularly  below;  each  inp- 
porting  two  arms  on  their  upper  sloping  ndtR. 

Anal  plates  arranged  in  a  double  alternating  series,  exactly  as  in  the  laM 
described  species.  Armn  slcmler,  rounded,  and  composed  of  joints,  tbe  lower 
of  which  are  about  twice  as  long  as  wide,  but  those  above  gradunll;  growing 
shorter,  until  they  become  t^iarcely  longer  than  wide,  on  the  longer  side,'  and 
owing  to  their  obliiitie  arrangement  and  projections  for  the  support  of  the 
piunalw,  presenUng  a  liK^ag  apiiearance.  At  least  one  of  the  posterior  ami 
teen  to  bifurcate  on  the  seventh  pieue.  I'innuliu  rounded,  comparativalf 
rather  stout,  composed  of  joiuts  two  or  three  times  as  long  as  wide,  and  owing 
to  the  length  of  Ibe  arm-[decc?,  widely  sepnrnted  from  each  other.  Colnma 
of  moderate  thickness,  and  apparently  showing  a  tendency  to  assume  a  panta- 
gouni  ontline  near  tbe  bate. 

Uri|{ht  of  body  to  the  top  of  first  radial  pieces,  U'lO  inch  ;  breadth  of  do. 
O'lK  Inch  ;  length  of  arms  about  UTS  inch. 

This  very  delicate  little  spi-cies  is  nearest  like  (hat  we  have  already  described 
under  the  name  S.  nanur,  but  will  be  readily  distinguished  by  its  much  mora 
slender  second  radial  pieces  and  arms.  This  narrowness  of  (he  second  radial* 
causes  the  intervening  spaces  10  be  wider  than  the  second  radial  pieces  them- 
selves ;  while  in  the  3.  nuaui  these  pieces  are  so  wide  as  to  be  in  contact  with 
each  other  all  around,  excepting  on  the  anal  side.  These  di (Terences  give  to 
eacll  of  these  two  forms  more  strongly  marked  distinctive  features  than  wonld 
probably  be  aiipurent  from  merely  reading  ibe  descriptions  without  seeing  tbe 
fotsils  themselves. 

Localiti/   and  pntilion.     Cppcr  division  of  tlie  BurVinpton  group,  at  'Biirlin 
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Arms  ronnil,  rather  slender,  and  after  their  origin  on  the  third  primary  ra- 
dlmls,  bifurcating  on  the  seTenth,  ninth  or  eleventh  pieces  in  the  different  arms 
seen,  and  bejond  this,  one  arm  is  observed  to  bifurcate  on  the  nineteenth 
piece  above ;  all  composed  of  slightly  wedge>formed  pieces,  a  little  wider 
than  long. 

Proboscis  (so-called),  as  observed  nearly  flattened  by  pressure,  two-thirds 
as  wide  as  the  body,  and  about  four-flfths  as  long  as  the  arms  ;  not  expanded 
at  the  summit  ;^composed  of  moderate  sized  hexagonal  pieces  indented  (and 
probably  perforated)  at  the  corners.  Column  snbpentagonal  near  the  base, 
where  it  is  composed  of  alternately  thicker  and  thinner  pieces,  with  a  small 
apparently  pentagonal  canal. 

Height  of  body  to  top  of  first  radials,  0*20  inch  ;  breadth,  about  0*40  inch  ; 
length  of  arms,  about  2'10  inches.  Length  of  proboscis  above  first  radials, 
1-70  inches ;  thickness  of  column  at  its  connection  with  the  base,  0*15  inch. 

This  species  is  related  to  such  forms  as  S.  carinalun  and  S.  dichotomuSj  Hall ; 
S,  nuiieutj  White,  and  5.  Wactumuthi,  M.  and  W.,  but  differs  from  them  all  too 
clearly  to  render  a  comparison  necessary. 

Locality  and potition, — Upper  division  of  the  Burlington  group,  at  Burling- 
ton, Iowa.    Lower  Carboniferous.    No.  295  of  Mr.  Wachsmuth's  collection. 

ScAPHiocaiNUS  8CALARI8,  M.  and  W. 

Body  small,  somewhat  cup-shaped,  being  broad  below,  and  a  little  expanded 
above ;  about  twice  as  wide  as  high  at  the  top  of  the  first  radials.  Base  small 
and  bidden  by  the  column  in  the  concavity  of  the  under  side.  Subradial  pieces 
tnmid,  wider  than  high,  and  arranged  so  that  the  body  rests  upon  them,  when 
placed  on  a  plane  surface  with  the  column  removed  ;  all  appearing  as  if  penta- 
^na),  excepting  the  two  on  the  anal  side,  which  seem  to  be  hexagonal,  but 
they  most  all  have  each  an  additional  obtuse  angle  at  the  middle  of  the  under 
aide.  First  radials  about  of  the  same  size  as  the  subradials,  wider  than  long 
and  pentaganal  in  form,  though  one  on  the  anal  side  has  one  side  so  short  as 
to  appear  as  if  quadrangular  ;  each  a  little  expanded  above,  so  as  to  present, 
with  the  broad  excavations  at  their  inferior  lateral  angles,  a  more  or  less  con- 
stricted appearance.  Second  radials  smaller  than  the  first,  rounded  on  the 
outer  side,  and  a  little  constricted  on  the  lateral  margins,  all  wider  than  long, 
with  a  quadrangular  outline.  Third  radial  pieces  in  all  but  the  anterior  ray 
nearly  as^large  as  the  first,  but  proportionally  longer,  rounded  on  the  outer 
side,  constricted  in  the  middle,  and  pentagonal  in  form ;  the  superior  lateral 
sloping  sides  of  each  supporting  an  arm.  In  the  anterior  ray  the  third  piece 
is  narrow  and  long,  truncated  above,  and  merely  supports  a  single  arm. 

First  anal  piece  smaller  than  the  subradials,  pentagonal  in  form,  and  resting 
between  the  upper  sloping  sides  of  the  two  hexagonal  subradials  ;  connecting 
OQ  the  left  with  the  second  anal,  and  on  the  right  with  a  first  radial,  while  it 
rapports  one  side  of  another  anal  above.  Second  anal  of  nearly  the  same 
size  as  the  first,  and  resting  upon  the  superior  truncated  side  of  the  subradial 
below.  Above  these,  two  alternating  series  of  anal  pieces  are  seen  extend- 
ing upward,  to  connect  with  the  base  of  the  so-called  proboscis. 

Arms  nine,  simple  from  their  origin  on  the  third  radials,  rather  angular  on 
the  back,  and  each  composed  of  short  wedge -formed  pieces,  arranged  some- 
what in  zigzag,  with  their  longer  ends  alternately  on  opposite  sides,  and  pro- 
jecting so  as  to  support  stout,  rounded  pinnulie,  composed  of  joints  sometimes 
nearly  as  long  as  wide.  PinnnlaB  very  regularly  arranged,  so  as  to  leave  in- 
tervening spaces  scarcely  of  their  own  breadth,  and  so  stout  as  to  present 
rather  the  appearance  of  armlets,  than  what  are  usually  called  tentacles,  in  the 
descriptions  of  fossil  Crinoids  ;  all  like  the  arms  with  the  ambulacral  furrows 
comparatively  deep  and  large. 

Vault  unknown ;  proboscis  (so-called)  about  half  as  long  as  the  arms,  com- 
paratively rather  slender  until  at  the  upper  extremity,  where  it  is  suddenly  ex- 
panded to  nearly  twice  its  breadth  below,  and  somewhat  flattened  on  top.  The 

1869.J  10 


146  PEOCEEDISG8  OP  THE  ACADEMY  OP 

eipnnslon,  howsTer,  aecms  to  be  mainlj  due  to  tbe  greslrr  Ihickneo  of  IbV 
plalee  here,  tiian  to  n  corrcBpoading  increuBe  in  the  t\ie  of  Ibe  c&ritf  within. 
Flmes  of  the  prnboEcla  of  moderate  bUo,  and  all  indenled  al  Ibeir  corncn. 

Heigbl  of  bodf  to  the  lop  of  first  radi&l  pi«cep,  0-lS  Inch  ;  breadth  ahoBt 
0-32  inch  ;  letiglb  af  arms  bej-ond  the  top  of  the  third  radiaU,  I-SB  iocbMl 
length  of  proboicii  abare  the  (int  radlalB,  0  95  incb. 

Tbia  ipecieBissD  distinct  Irom  all  olhers  knotrn  to  ni,  that  itia  icnrcel;  Dcce*- 
tar;  to  cotapare  it  iriita  aaj  of  them^  It  Btema  to  be  must  like  S.  Salli.  BM, 
but  differs  in  bBrlnK  'U  inbradiaU  id  tumid  aa  to  give  tbe  bid;  a  tnincaled 
■ippearaace  below,  instead  of  an  inTerselj  campaanlate  outline.  Its  pinnnbt 
are  alio  much  stouter  end  leas  oblique,  while  its  artni  are  entirely  wicboul  lh« 
little  Saliened  spine-like  projcctiom  along  tbcir  backs  seen  in  thai  ippeiea. 
The  stout  pinnulsf  as  seen  citendine  between  the  arms  present,  with  tbe  Utter, 
a  peculiar  acalariform  appearance,  tbat  suggests  tbe  specific  name. 

Lntalilt/  and  potiiion.  Upper  division  of  the  Burlington  group,  at  Burling- 
ton,  Iowa.     Lower  Carboniferous.     Mo.  382  of  Mr.  Wachsmulb's  eoDection. 

ScAPHiocRiNrs  F1SCBLLU8,  M.  and  W. 
Body  Tery  Bmall,  somewbat  iiip-sbaped,  about  once  atid  a  half  as  wide  m 
high,  rnlher  broad  and  siibtrunctkted  below,  with  moderately  eipnnded  (idea. 
BaaeTerj  small,  flat,  and  bidden    bj  tbs   columu,  mben  the    latter  is  nttuchf-L     , 
Subradial  pieces  tonrex,  curving  under  to  connect  with  the  base  and  extend*     , 
ing  about  balf  way  up  the  «idea  \  three  of  them  presenting  a  pentagonal  nut-    i 
line,  and  two  beiagonal,  (tbat  is  witbont  counting  a  very  obtuse  angle  doubl*     J 
less  existing  at  the  middle  of  the  under  side  of  each,  but  hidden  by  tbe  coloms}.    ' 
First  radials   about   the  siie  of  ibe  subradial  pieces,  and  pentagonal  in  font,    ' 
the  upper  side  always  truncated  the  fall   breadth.     Second  radials  quBdraa>    ' 
gular,  couBtricled  in  tbe  middle,  and  expanded  at  the  ends;  icparaTcd  fton 
each  other  by  spaces  nearly  half  iheir  own  breadth,  mensuring  at  the   miditte.    ' 
Third  radial  pieces  a  little  longer  and  narrower  than  the  aecond,  abruptly  H- 
lated  al  the  ends,  and  strongly  contracted  in  the  middle  ;  each,  with  appateot*    , 
ly  the  exception  of  one   in  tbe  nnlerior  ray  (which  seems  to  bear  only  OS* 
arm),  supporting  two  arma  on  their  superior  strongly  sloping  sides. 

Anal  plates  forming  a  double  alternately  arranged  series,  exactly  ai  iu  lb« 
last.  Arms  appareiiily  simple  from  their  origin  on  the  third  radials  ;  compostrf 
of  pieces  aalong  at  wide,  or  a  little  longer,  and  angular  on  the  dorsal  side;  eack 
piece  always  contracted  in  the  middle,  and  expanded  at  tbe  ends,  particulw^ 
at  one  of  tbe  upper  lateral  comers  alternately  on  each  side  of  the  arm,  for  tlM 
iioception  of  the  piniiulfe,  ihua  giving  the  arms  a  ligiag  appearance.  PionulB  ] 
jaiber  stout,  and  composed  of  pieces  about  aa  long  na  wide. 

Surface  of  the  body  with  deep  indentations  at  the  corners  of  all  the  plalai 
eo  at  to  form  a  comparatively  strong  ridge  radiating  to  each  aide  oftbeiubnuUM 
.pieces,  to  connect  with  a  simitar  one  on  each  of  tbe  adjacent  pieces. 

Height  of  body  about  0-11  inch  to  Ibe  top  of  tbe  first  radial  piec««,  when 
.it measares  about  O'lT  inch  ia  breadth;  length  of  arms,  about  D'9E  inch. 

Tbia  species  is  nearly  related  to  the  last,  but  in  addition   to  being  mnck 
'Btnaller,  it  differs  in  tbe  ilroDg  rsdialing  cosiic  of  its  body  plates,  aa  well  •■ 
in  h&ring  its  snbradial  plates  merely  convex,  instead  of  tumid.     Ila  arm  ji 
.also  differ  in  being  proportionally  longer,  and  contracted  in  the  middle. 

Locality  and  poiitioH. —  Lower  division  of  the  Burlington  groop ;  BarllB 
JowB.    Lower  Carboniferous.    No.  383  of  Mr.  Wachsmuth's  colleciion. 

St;aPUiocBiBDS  jctinis,  U.  and  W. 

Body  small,  expanding  rather  rapidly  from   the  column,  or  prMCUlll 

short,  obconic  form,  with  rather  distinct  ainusee  between  tbe  radial  aq. 

Jteady  twice  as  wide  al  tbe  top  of  the  first  radials,  as    the  height  to  UlA  t. 

jKilnt.    Base  amall  Biidahon,or  several  limes  wider  than  high,  bat  projM 
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Mow  the  mbrmdiAls,  truncated  about  three-foarths  its  breadth  by  the  facet  for 
the  attachment  of  the  colamn.  Basal  pieces  nearly  twice  as  wide  as  long,  and 
peatagonml  in  form,  bat  owing  to  the  shortness  of  the  lateral  margins  appear- 
Bff  aearlj  trigonal.  Snbradial  pieces  a  little  wider  than  long,  three  pentago- 
a^  and  two  on  the  anal  side  hexagonal  (without  counting  a  scarcely  defined 
•■irle  at  the  middle  of  the  under  side  of  each).  First  radial  pieces  of  about 
the  iiie  of  the  suhradials,  generally  wider  than  long,  and  pentagonal  in  form. 
Second  radiale  about  as  long  as  wide,  distinctly  rounded  on  the  dorsal  side, 
■id  qaadrangnlar  in  outline.  Third  radials  somewhat  larger  than  the  second, 
Bert  or  leea  expanded  at  the  upper  end,  and  rounded  and  contracted  in  the 
■iddle  ;  each  bearing  two  arms  on  its  superior  sloping  sides. 

Anal  platea  forming  a  double  alternating  series  of  five  or  siv  pieces,  as  in 
At  last ,-  the  lowest  piece  resting  between  the  upper  sloping  sides  of  two  of 
ftc  subradiale,  partly  under  the  first  radial  on  the  right,  and  connecting  on  the 
hft  aboTe  the  middle,  with  another  piece  resting  upon  the  upper  truncated 
•ift  of  one  of  the  subradials,  and  joining  the  first  radial  on  the  left. 

Anas  ten,  eimple  from  their  origin  on  the  third  radials,  composed  of  some- 
v^t  wedged-formed  pieces,  about  as  long  as  wide  on  the  longer  side,  which 
iniects  aboTe,  alternately  on  opposite  sides  of  the  arms,  for  the  reception  of 
tkt  pinnule,  so  as  to  present  a  somewhat  ligzag  appearance.  Pinnulse  stout, 
imafed  at  tntenrals  of  near  their  own  breadth  apart,  and  composed  of  joints 
4ttare  about  as  long  as  wide.  Surface  granular^  body  plates  even,  and  merely 
Mfirated  by  linear  sutures.  Column  of  comparatively  moderate  size,  faintly 
n^atagonal,  near  the  base,  and  composed  of  rather  thin,  nearly  equal  plates, 
viik  a  Tery  small  central  perforation. 

Idfht  of  body  to  the  top  of  first  radial  pieces,  about  0*12  inch  ;  breadth, 
Hi  inch  ;  length  of  arms,  about  0*75  inch  ;  thickness  of  column  at  base,  near 
HTiach. 

This  species  is  related  to  the  last  two,  but  is  readily  distinguished  by  the 
■SK  conical  form  of  its  body,  produced  by  the  protuberance  of  its  base,  as 
vtD  as  by  having  two  arms  to  each  ray  all  around,  instead  of  only  one  in  the 
uterior  ray.  It  also  diflfers  from  both  in  having  its  body  plates  even,  instead 
•f  tcrr  convex,  or  tumid,  as  in  S.  tealarity  or  costate,  as  in  S.  fiseellui, 

Uc^lii^  and  potition. — Lower  division  of  the  Burlington  group,  at  Burling- 
tai,  Iowa.     Lower  Carboniferous.     No.  284  of  Mr.  Wachsmuth's  collection. 

ScAPaiocaiHCS  notabilis,  M.  and  W. 

Body  large,  obconic,  or  expanding  gradually  from  the  column  to  the  middle 
«f  tht  first  radials,  at  which  point  these  pieces  are  protuberant,  so  as  to  give 
ft*  gvneral  outline,  (as  seen  in  a  side  view)  a  tendency  towards  an  inverted 
W]]-ihapc.     Base  of  a  deep  cap  form,  less  than  twice  as  wide  at  the  top  as  the 
kifbt,  or  about  one-third  as  high  as  the  body  to  the  top  of  the  first  radials. 
luic  pieces  higher  than  wide,  and  pentagonal  in  form,   the  lateral  margins 
UuK  loDgeit.     Snbradial  pieces  nearly  twice  as  long  as  the  basal,  hexagonal 
hferm.  excepting  the  two  on  the  anal  side,  which  are  heptagonal.     First  ra- 
tef  somewhat   larger  than  the  subradial  pieces,  slightly  wider  than   long, 
yntagonal  in  form,  and  each  provided  with  a  very  profound  sinus  for  the  re- 
MpioQ  of  the  second  radials,  more  than  one-third  as  wide  as  its  upper  edge, 
■d  extending  about  halfway  down  its  outer  side.     Second  radial  pieces  com- 
iHitivtJy  T€rj  small,  or  about  one-third  as  large  as  the  first ;  pentagonal  in 
I     hrm.  about  as  wide  as  long,  rounded  on  the  outer  side,  and  so  deeply  inserted 
ti  uie  tmni  of  the  first  radials  on  a  kind  of  shoulder-like  projection,  that  their 
■nuU  angle  above  scarcely  rises  beyond  the  upper  margins  of  the  first  radials, 
tKa  •■ppurtaog  two  arms  on  its  superior  sloping  sides,  and  separated  from 
ttat  of  the  next  ray  on  each  side,  by  an  interradial  space  of  about  one  and  a 
kail  Its  own  breadth.  Anal  plates  two  and  about  half  of  the  third,  included  as  a 
pit  of  the  walls  of  the  body,  hexagonal  in  form,  and  having  the  usual  arrange- 
■sat  of  those  of  Potatioerinitu^  in  a  double,  vertical,  alternating  series. 

U«.] 
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Arms  very  long,  »lBiiiJer  and  rounded  ;  one  o( 
Ihe  aiitli,  two  otben  on  Ihn  eigiilb,  and  anolhe 
second  radialB.  Bc<ri>Dd  tbcse  bifurciitioDB  U  i 
EleodcT  bnnchea  geco,  tlial  there  mual  be  olhei 
DnditioQ  to  ebow  ibe  deiaiU  of  the 


erallj  longer  on  the  longer  Bide  Ibii 
first  two  of  each  arm  twice  at  long  ; 
till!  middle.  Pro boaeidi form  eitensi 
Ihe  l«agtb  i 


Ibem  seen  to  bifurcate  6rft  on 
on  the  lentb  piece,  (ubQT«  tta* 
evideot  from  the  nnmbei  of 
BubdiTisioni,  bat  thc»ii«cin«& 
ifurcalions.     Arm  pi«c«  gr- 


wide,  but  not  arrnnscd  'n  ligiaK;  lb* 
I  wide,  and  Bomewbal  coutrncteiJ  BrooBtf 
n  ver;  long,  or  nearlj  or  iitute  eqoalug 
it  narrowed  at  the  eilremilj. 


Surfufo  of  the  Brtt  radial  platta  strengthened  bj  prominent,  r- 
dialing  coBti^,  two  of  whieb  diTerge  downward  from  Oxe  metial  praninraH 
under  ibe  sinus  Tor  the  second  redials,  to  conned  with  olhers  on  tbe  «abM- 
dinU,  BO  as  to  inclose  profound  triangular  pits  at  the  upper  cornets  of  tiM 
laller;  while  two  aimilar  ridges  run  lateral!]-  on  each  aide  of  the  ttna*, 
parallvr  to  tbe  upper  margin,  to  connect  with  those  aimilurlj  situated  on  nusfc 
adjacent  first  radial.  On  each  lubradial,  the  ridge  extending  down  tbe  miildl* 
widens  and  becomes  nearly  obsolete  al  the  base,  wbere  it  connects  with  w***  ^, 
ral  slender  lines  that  continue  on  down  conrergiug  toward  the  lower  part  of  ' 
each  boanl  piece ;  there  being  so  pita  or  inpreasiona  al  tbe  meeting  of  llta 
corners  of  Ihe  baanl  and  subradibl  pieces. 

Height  ot  bodj  to  the  lop  or  tbe  tirst  radial,  0-96  inch  ;  breadth  acron  ^ 
the  most  protuberant  part  of  the  first  rediaU,  about  one  incb.    I 
arms  from  their  origin  on  the  second  rndials,  about  four  inches.     1 
prohoscidiform  ventral  eitension,  3  Sb  inches. 

This  fine  species  departs  very  widely  from  the  typical  forms  of  5  . 
nua  in  its  large  size,  obconic  body,  strongly  costate  body  plates,  long  b 
ting  arms,  and  particularly  in  bar  lug  its  tecond  radial  pieces  so  narrow  ' 
portion  to  the  first,  as  to  be  separated  from  each  other  by  interradial  r| 
wider  than  the  second  radial  pieces  IhemselTes.  Its  anal  series,  allbougl 
eluding  more  pieces  than  we  see  in  Ibn  typical  Seaphi<>ainui  (being  1 
of  PolrriocrmilM  proper),  does  not  differ  from  that  of  a  large  proportion  ' 
species  usually  included  in  Scaphioerinta,  with  which  tbe  apeciea  agrees  il 
ing  only  two  radial  pieces  to  eacli  ray. 

Specifically  it  is  related  to  an cb  forms  aa  Cyathocrinut  maenplamtt'l 
and  pDferiocrintM  aiuNCM,  While  ;  but  it  ditfers  too  widely  from  these  a~ 
the  other  similar  forms  known  to  us,  to  render  a  comparison  necessary.  C 
erinat  maeropUana  was  described  from  a  apecimen  not  showing  either  tl 
piece*  or  second  radlals,  or  the  armsi  Hr.  Wachsmuth  boa  apecimrns,  ho 
ebowing  that  it  haa  aeceral  anal  pieces,  and  two  radials  to  eacb  ray.  Q«  al 
specimona  of  the  P-  obuncat  (which  was  also  dcacribed  from  a  fpecim 
silowing  ibe  arms  and  second  radhils),  indicating  that  il  agrees  in  tbeM 
aclers  with  5c<i/iAiscrinuf  It  is  possible  such  epeciei  should  form  &  •< 
section,  or  subordinate  group. 

Locality  aait  potilion. — Lower  division  of  tbe  Burlington  group.  Burlii 
loWB.     Lower  Carboniferous.     No.  303  of  Mr.  Wacbsrauth's  collection. 

ScApaiocsiNiis  CoRxii,  M.  i 
Body  of  medium  siie,  basin-shaped,  or  about  twice  ai  wide  as  bigb,  r 
and  di'atinctly  concave  below.     Base  small,  and  nearly  or  qi*'    "  " 
column  in  Ihe  concavity  of  the  under  side.     Subradial  piei 
rather  large,  curving  under  to  connect  with  the  base,  all  presenting  ■ 
hexagonal  outline,  excepting  two  on  Ihe  anal  side,  which  ate  hepta 
must  each,  however,  have  another  obscure  angle  below.     First  r 
about  equaling  in  siie  the  subradials,  but  proportionally   wider,  being  •! 
times  slightly  mare  than  twice  as  wide  aa  long,  all   pentagonal  it  ' 
apper  side   being  much  the  longeat,  and  the  lateral  margins  sborl 
radials  a  little  longer  than  the  first,  but  narrower  above,  and  mote  or  lu 
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itricted  aronnd  the  middle  ;  pentagonal  in  form,  the  upper  angle  being  rather 
■alieDt,  and  each  iupporting  an  arm  on  each  of  their  superior  sloping  sides. 
First  anal  piece  about  one-Uiird  as  large  as  one  of  the  subradials,  hexagonal 
in  form,  and  resting  between  the  upper  sloping  sides  of  two  of  the  subradials, 
and  partlj  under  one  side  of  one  of  the  first  radials  on  the  right ;  wbile  it  sup- 
ports another  anal  piece  above,  and  connects  with  a  third  on  the  left,  which 
TttlM  Upon  the  upper  truncated  side  of  one  of  the  subradials. 

Arms  moderatelj  long,  carinated  along  the  middle  of  the  outer  side,  and 
after  the  6rst  division  on  the  second  radials  dividing  again  on  the  sixth  or 
eighth  piece,  beyond  which  they  are  all  simple  ;  each  composed  of  alternating 
wadn^-shaped  pieces,  which  are  a  little  wider  than  long,  and  each  projecting 
OB  alternate  sides  above  for  the  reception  of  tentacles,  which  are  stout,  angu- 
l«r,  and  composed  of  pieces  nearly  twice  as  long  as  wide. 

Breadth  of  body,  0*55  inch  ;  height  to  top  of  first  radials,  about  0-20  inch. 

This  species  is  remarkable  for  the  curious  rough  appearance  of  the  arms, 
produced  by  the  projection  of  the  pieces  alternately  on  each  side,  and  the  in- 
termption  of  the  carina  along  tbe  dorsal  side,  which  is  not  continuous,  but  looks 
fts  if  the  pieces  had  been  slipped  a  little  alternately  to  opposite  sides. 

TAKoliift  and  poiUion, — Crawfordsville,  Indiana.  Keokuk  division  of  the 
Lower  Carboniferous. 

Subgenus  ZEACRINUS. 

Zbaorincs  8C0BINA,  M.  and  W. 

Body  very  much  depressed,  or  about  four  times  as  wide  as  high,  to  the  top 
of  tbe  first  radial  pieces,  and  concave  in  tbe  middle  below.  Base  small,  and 
hidden  by  the  column  in  the  concavity  of  the  under  side.  Subradial  pieces 
earring  in  to  the  concavity  of  the  under  side,  and  extending  outward 
aroond  the  column ;  all  presenting  a  nearly  pentagonal  general  outline, 
with  short  lateral  edges,  excepting  the  one  on  the  anal  side,  which  seems  to 
be  hexagonal,  (each  being  without  a  visible  angle  at  the  middle  of  the  under 
side).  First  radials  three  or  four  times  as  large  as  tbe  subradials,  near  twice 
as  wide  as  long,  pentagonal  in  form,  with  lateral  and  inferior  margins  of  nearly 
equal  length,  and  upper  edge  equaling  the  entire  breadth.  Second  radials 
as  wide  as  the  first  and  nearly  twice  as  long,  all  pentagonal  in  form,  the  supe- 
rior  angle  being  salient,  and  also  projecting  outward,  while  a  strongly  defined 
mesial  angle  extends  down  the  middle  of  the  dorsal  or  outer  side  to  the  base 
of  each,  the  surface  on  each  side  of  this  angle  being  distinctly  concave. 

Anal  pieces  small,  and  owing  to  the  rough  surface  of  the  plates,  and  the  in- 
distinctness of  the  sutures,  without  very  clearly  defined  outlines.  As  near  as  can 
be  made  out,  the  first  one  seems  to  be  somewhat  cuneiform,  and  wedged  in 
obliquely  under  one  side  of  the  first  radial  on  the  right ;  on  its  left  it  connects 
shore  tbe  middle,  apparently  with  another  resting  upon  a  very  short  upper 
fide  of  one  of  tbe  subradials.  Above  these  other  anal  pieces  are  seen  betAveen 
the  arms,  but  their  exact  arrangement  cannot  be  made  out  from  the  specimen 
studied. 

Arms,  after  their  origin  on  the  second  radials,  each  bifurcating  on  the  sixth 
piece  (excepting  those  of  the  anterior  ray,  which  divide  first  on  the  eleventh 
piece),  the  inner  division  of  each  being  smaller  than  the  other,  and  remaining 
simple ;  while  the  outer  or  main  arm  gives  off  another  division  on  the  inner 
side  on  the  eighth  piece  above  the  first  bifurcation,  and  still  another  on  the 
ninth  or  tenth  piece  above  the  latter,  which  is  as  far  as  the  arms  can  be 
clearly  traced  in  the  specimen,  though  there  is  some  appearance  of  a  fourth 
bifurcation  in  one  of  the  arms.  Arm  pieces  short,  or  from  twice  to  thiee 
times  as  wide  as  long,  and  not  in  tbe  slightest  degree  wedge-shaped  ;  each  with 
lateral  edges  sharp  and  a  little  projecting,  and  provided  with  a  little  pointed 
process  on  tbe  middle  of  the  dorsal  side.  These  little  asperities,  and  the  bev- 
eled character  of  the  sutures  between  the  arm  joints,  give  the  arms  a  rough, 

1869.] 
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rasp-like  appearance,  which  has  suggested  the  specific  name.  The  bodj  plxtei 
are  nlto  rendered  rerj  rough  by  a  riJge  exlendiog  fioin  the  middle  of  the  op- 
per  edge  oF  eai^h  first  radial  to  connect  with  others  an  the  subradials,  and  Ibe 
presence  of  other  irregular  asperities.  Sutures  betireen  the  Erst  and  aecoad 
radiati  widely  gaping  wlien  the  srms  are  folded  together.  Column  of  moderate 
■ixe,  and  composed  of  thin,  nearlj  roond  pieces,  with  projecting  rough  edge*, 
and  a  rather  Bmnll  iDbpentagonal  central  perforation. 

Height  of  body  to  the  top  of  the  first  radials,  0-10  inch :  breadth,  abont  0-41 
inch  ;  length  of  arms,  about  1  TO  inch. 

This  species  is  related  lo  Ztaerinut ptfanguJaltu,  of  Dr.  White,  but  differ*  la 
hoTlAir  its  arms  longer  and  Itii  tapering,  as  well  as  bifurrating  more  fre- 
qaenil}-;  also  in  having  each  inner  dirlsion  of  each  arm  smaller  than  th* 
outer.  The  bifurcaling  pieces  of  lis  arms  are  likewise  proportionally  imatler, 
and  not  protuberant  aa  in  that  species.  In  the  species  peraiigulat-iu  ibe  un 
piecei  are  aUo  merely  angular  along  Ibe  middle,  while  in  that  under  coosidst^ 
Blion  there  is,  insltad  of  a  continuous  angle,  a  row  of  little  pointed  isvlat»d 
protuberances,  presenting  a  crenale  appearance  as  »een  in  outline. 

Localily  and  potilion.      Dpper  diTision  of  the  Burlington  group,  Burlin^UW, 
Iowa,     Lon-er  Carboniferous.    No.  321  of  Mr.  Wacbsmuth's  collection. 
ZEACimirs  iSPSR, 

Body  small,  much  depressed,  or  twice  ai 
truncated  and  concave  below,  the  concavil 
the  length  of  each  siibradial  piece.     Base  i 

the  column.  Subradial  pieces  very  abruptly  geniculaled  in  tne  miaaie,  laa 
lower  or  inner  half  forming  a  part  of  Ibe  concavity  of  the  under  side,  and  thi  ' 
upper  a  part  of  the  onter  wall  of  the  body,  white  their  prominent  middle  forma 
the  margin  of  the  concavity  below,  each  presenting  a  pentagonal  outline,  et- 
cepllng  one  on  tbe  anal  side,  which  is  hexagonsl.  First  radial  pieces  aboul 
twice  as  long  as  ihe  subradinls,  and  twice  as  wide  as  long,  all  pentagonal  in 
form,  with  the  upper  truncated  side  equaling  the  full  breadth.  Second  radial 
pieces  as  wide  and  once  and  a  half  oi  long  an  Ihe  first,  pentagnnal  ie  Ibtn 
(unless  tbe  anterior  one,  whicli  has  not  been  seen,  may  be  an  exception),  and 
supporting  the  arms  on  Iheir  superior  sloping  sides,  each  with  a  very  prtMti* 
cent  sharp  carina  eitending  up  the  middle,  while  the  surface  on  each  side  of 
the  carina  is  deeply  concsTe,  excepting  at  the  lower  margin,  along  which  Ihan 
is  also  a  transverse  ridge  or  carina. 

Anal  plates  arranged  as  in  Ihe  iBst  described  species,  in  a  doable  alleraatisg 
series,  the  lower  one  being  placed  obliquely  under  one  side  of  the  first  rmdial 
ou  Ihe  righl,  while  Ibe  next  rests  upon  a  short  end  of  one  of  Ibe  subradiall, 
the  two  connecting  together  and  eupporiing  the  others  above. 

Arms,  after  their  origin  on  the  second  radial  pieces,  each  bifurcating  on  Iha 
tilth  piece,  the  two  divisions  of  each  being  of  equal  size,  but  tbe  inner  one  la 
[imple,  while  tbe  outer  hifurcales  again  on  Ihe  sixth,  screnlh,  eighth  or  nltull 
piece  above  the  first  dirision,  beyond  which  Ihe  two  equal  divisiona  an 
simple  as  far  as  they  can  be  traced  in  tbe  specimens  examined.  Arm  piceM 
short,  or  nearly  twice  as  wide  as  long,  wedge  form,  and  such  strongly  projf«t- 
ing  on  tbe  longer  side,  allernalely,  so  as  to  present  a  slgiag  appearance ;  bifW- 
eating  pieces  all  larger  Iban  the  others,  and  extending  out,  on  tbe  dorsal  dla 
ofthe  srroB.  into  pointed  prominences,  sometimes  assuming  Ihe  character  e( 
fbort  spines,  which,  with  the  lateral  processes  of  Ihe  other  pieces,  give  ih* 
arms  a  very  rough,  harsh  appearance. 

Surface  of  Ibe  body  plates  with  deep  excavaliuns  at  the  comers,  and  stroBS 
ridges  or  carina  between  tbe  excavations.  Of  these  cnrinn,  two  descenit  di- 
verging from  Ihe  middle  of  Ihe  upper  side  of  the  first  radials  (along  whiflk 
there  is  also  a  transverse  ridge),  to  connect  with  others  on  ihe  subradial 
pieces.  Sutures  between  the  firi>t  sod  second  radial  pieces  very  widely  ganiof. 
Column  round  and  very  slender  near  the  base,  where  it  is  composed  of  pICMt 
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\  of  moderate  thicknesSi  every  fclternate  or  third  one  of  which  projects  out 
:    dittinctlj  beyond  the  others.     Central  canal  minute  and  apparently  round. 

Height  of  body  to  the  top  of  the  first  radial  pieces,  O-IO  inch  ;  breadth,  0*31 
iBch ;  length  of  arms,  about  1  inch. 

This  is  another  species  related  to  Zeaerinus  tpinobraehiatutj  of  Dr.  White,  but 
ll  differs  in  baring  decidedly  more  slender  arms  below  the  bifurcations,  with 
Ike  arm  pieces,  particularly  above  the  first  bifurcation,  arranged  much  more  in 
Bifsag,  and  their  thicker  ends  more  projecting  on  each  side.  It  is  one  of  the 
forms  combining  some  of  the  characters  of  ZeaerinuM  and  Seophioerintu. 

hocality  and  potition.  Upper  division  of  the  Burlington  group,  Burlington, 
Iowa.     Lower  Carboniferous.    No.  323  of  Mr.  Wachsmuth's  collection. 

Zbaceincs  stRRATus,  M.  and  W. 

Body  small,  much  depressed,  or  about  three  times  as  wide  as  high,  broadly 

Irnncated  and  concave  below.    Base  very  small,  and  nearly  or  quite  concealed 

bj  the  column  in  the  concavity  of  the  under  side.    Subradials  a  little  tumid, 

earring  abruptly  into  the  concavity  of  the  under  side,  and  extending  about 

hmlf  way  up  the  lateral  walls  of  the  body ;  three  or  four  pentagonal  and  one  or 

two   on  the  anal  side  hexagonal  (not  counting  a  very  obtuse  angle   doubtless 

existing  at  the  middle  of  the  under  side  of  each).     First  radials  somewhat 

larger  than  the  subradials,  nearly  twice  as  wide  as  high,  and  all  pentagonal  in 

form,  with  the  upper  side  equaling  the  entire  breadth.    Second  radials  as  wide 

at  the  base  as  the  first,  and  nearly  twice  as  long,  each  pentagonal  in  form  and 

■apporting  two  arms,  excepting  that  of  the  anterior  ray,  which  is  quadrangular 

and  supports  but  a  single  arm ;   each  with  a  prominent,  well  defined,  sharp 

carina  extending  up  the  middle,  and  the  dorsal  surface  on  each  side  of  this 

carina  is  distinctly  concave.  Anal  pieces  arranged  in  a  double  alternating  series 

almost  exactly  as  in  the  last. 

Arms  (excepting  in  the  anterior  ray)  bifurcating  first  on  the  sixth  piece 
above  their  origin  on  the  second  radials,  the  inner  division  being  slightly 
•mailer  than  the  other,  and  simple  to  the  end,  while  the  outer  division  bifur- 
cates again  on  the  seventh  piece  above,  and  a  third  time  on  the  eighth  piece 
above  the  latter,  the  inner  divisions  being  all  simple.  Arm  pieces  very  short, 
or  two  or  three  times  as  wide  as  long,  and  scarcely  showing  any  tendency  to 
assume  a  wedge  shaped  outline ;  each  one  with  a  small  pinched  or  angular 
projection  on  the  middle  of  the  dorsal  side,  giving  the  arms  a  subcarinated 
appearance ;  but  these  projections  are  not  continuous,  being  separated  by 
notches  at  the  sutures  between  the  pieces,  and  a  little  inclined  upward,  so  as 
to  impart  to  the  dorsal  side  of  the  arms  a  serrated  appearance,  as  seen  in  an 
ontlioe  lateral  view.  Axillary  pieces  at  all  the  bifurcations  of  the  arms  larger 
than  the  other  arm  pieces,  and  more  prominent  and  angular. 

Surface  of  body  plates  merely  convex,  or  somewhat  tumid,  and  without 
costs  or  carinte.  Column  very  small,  round  or  subpentagon'al,  and  composed, 
near  the  base,  of  nearly  equal  rather  thin  pieces,  with  a  very  minute  central 
perforation.  Sutures  between  the  first  and  second  radial  pieces  widely 
gaping. 

Height  of  body,  0*07  inch;  breadth,  about  0  22  inch  ;  length  of  arms,  about 
O'tiO  inch. 

In  several  respects  this  species  agrees  almost  exactly  with  Z,  ramosut,  of 
Hall,  which  has  the  same  proportions,  with  its  arms  bifurcating  in  exactly  the 
same  way,  and  composed  of  similar  short  pieces,  showing  no  tendency  to  a 
wedge  funned  outline.  On  comparison  with  the  original  typical  specimen  of 
that  species,  however,  now  before  us,  the  species  under  consideration  is  found 
to  differ  in  having  its  second  radial  pieces  each  provided  with  a  sharp,  strongly 
defined  mesial  carina,  and  the  surface  on  each  side  of  the  carina  distinctly 
concave,  instead  of  having  these  pieces  merely  obtusely  rounded.  The  same 
or  a  similar  difference  is  also  seen  in  the  arm  pieces,  each  of  which  is  provided 
with  one  or  more  little  projections  on  the  dorsal  side,  instead  of  being  smoothly 

1869.] 


OF   TIIE   ACADEMY   O? 

roandcd  or  Bomewbnl  flattened,  as  in  Z.  rsnotuf.  If  it  were  not  Tor  the  Tut 
lliHl  Ibe  IfpicM  B|>*eimen  of  Z.  ramoint  hns  llie  sarface  well  preserTttt,  w« 
WQUlil  be  led  to  Ib'mk  It  nigbt  poeeibly  li»>e  posseBtud  Ibe  sharp  carina  of  Ibe 
Bevond  radiuls,  and  tUe  projecling  points  of  the  arm  pieces,  seen  in  Ibe  *pcci*t 
under  consideralion,  Nnd  Ibal  ibejiDiiKbt  tiHTe  been  remoTed  b;  ■t.'cideaUl 
nbriiion.  The  fai;!,  however,  Ihut  il  has  ibv  aurtmt  of  its  arms,  second  tmSi- 
hIs  and  olfaer  parts  so  well  preierved  as  in  show  the  origiaal  Goe,  dcUcKM 
|C ran ul alio DS  o>er  Ibe  whole,  dcmonElrnUf  thai  il  cuuld  neier  have  pusseratd 
the  charactrrs  meniioncd  in  the  species  wn  hare  here  described ;  andaswa 
have  neTer  seen  vaiieties  of  a  species,  in  thie  or  anj'  of  ibe  allicJ  groulA,  dif- 
ferinic  lo  ibis  extent  in  eutb  cbarscUrs,  ne  can  but  regard  ibe  dilferences  a* 
being  Bpetifit. 

It  will  be  obserTcd  tbat  the  chsracter  (if  the  arm  and  sceond  radial  [iifcvt,     n 
mentioned  as  dialinguiiihiDg   this  ipecics   from  Z.  ramonM,  also  oet'or  in  lb*    J 
apecies  deseribtd  in  Ihis  paper  under  the  name  Z.  tcoima.    Thai  specie*,  hOW-     , 
ever,  dilTerii  from  Ihis  in  having  its  Erst  radials  and  imhradial  plalcs  strong 
coelatc,  while  ila  arms  nre  prujiortioDHlly  longer  and  differ  In  being  somrwbu 
serrated  on  each  side.     It  also  differs  in  hnvint;  two  arms,  instvail  cfiinl*  «nB, 
froni  ibe  nnierior  rn^.  as  in  this,  and  more  divisions  in  ils  unns,n'hii;b  diruioiM 
are  given  offal  (fienlpr  inlervnis. 

Luealilti  and  pmilion.  Hurlinglon  (rrotip,  al  BDrliugton,  [ova.  Lower  Car- 
boniferous.   Ht.  Wachsniutb'«  collection. 

ZsACBiKna  I.TBA,  U.  and  W. 

Body  fhort  ubconical,  or  expanding  vcrj  rapidly  from  the  column  to  Ih*  t^ 
of  ibe  lirsi  radial  pieces,  where  it  is  about  twice  an  wide  a>  high.  Base  n«t 
concave  but  somewhat  projecting,  and  about  one-third  at  high  as  (ride  ;  iroB- 
cnled  near  three  fourths  its  breadth  by  the  slightl.v  concave  facet  for  111*  ' 
atiacbmcnt  of  the  column.  Basal  pieces  pmeuiiog  a  small  pcniagonal  r*cet 
■bove  the  column,  iwo  or  three  limes  as  wide  as  long,  with  lateral  margin*  M 
ihott  as  to  appear  nearly  Iriangular.  Siibradial  pieces  of  moderate  eixe,  abovt 
as  wide  as  long^,  three  hexagonal  nnd  two  on  the  anal  side  heplagunal.  Titn 
radial  pieces  generally  aboiil  twice  as  large  as  the  subradials,  near  nnce  aail » 
half  as  wide  ai  long,  and  all  prntagonal,  with  the  npper  side  equaling  die 
entire  breadib.  Second  radial  pieces  of  very  nearly  (he  same  size  and  fom  u 
the  Brut,  Iboogb  Ibe  Gflh  aiitt'e  and  sloping  sides  are  of  course  above  iagtvatl  pf 
below ;  CBCb  supporting  two  arms,  all  around.  Anal  plates  nearly  all  hexago- 
nal, and,  as  nsaal.  arranged  in  a  double  allernaliRg  scries,  the  first  mlin* 
between  the  superior  sloping  sides  of  two  of  the  gnbradiaig,  under  one  eiile  oT 
the  fir«t  radial  on  (be  right,  and  connecting  above  the  middle  on  the  left,  wiA 
another  resling  on  the  superior  truncated  Ride  of  one  of  the  beplaganal  suhla- 
dials,  and  joining  (he  first  radial  on  the  left.  Above  these  Ibe  olbcis  eiteoil 
np  to  connect  with  the  proboscis  (so  called). 

Arms  all  dislinctly  rounded,  and  after  their  origin  on  the  second  rMM 
piecef  each  bifnrcatiog  lira!  on  the  fifth,  sixth,  EGventh  or  eighth  piece,  abiAa 
which  ihe  outec  division  bifurcates  (or  gives  olT  an  arm  sn  Ibe  inner  iM*) 

continuing  simple  throughout  their  enlire  length,  and  equnling  Ibe  naler  diit- 
slons  in  thickness.  Arm  pieces  eliort  and  very  distinctly  wedge  formed,  cacti 
having  a  moderately  itout  tentacle  at  its  larger  end,  along  the  inner  Ut*rml 
margins  of  the  amis;  axillary  or  bifurcating  pieces  a  little  larger  Ifaan  ite 
others,  but  not  more  convei.   Tentacles  composed  of  joints  about  twice  bsI<iD( 


;  breadth,  about  O-IS 
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This  ipecies  is  related  to  Poterioerinut  huraKformia^  of  White,  which  has  its 
bod/  formed  exactly  as  in  Poteriocrinut,  with  its  arms  and  primary  radials  pre- 
senting all  the  characters  of  Zeaerinusj  as  was  noticed  by  Dr.  White ;  thus 
showing,  with  the  species  under  consideration  and  some  others,  that  Zeacrinut 
can  scarcely  be  regarded  as  more  than  a  subgenus  under  Poteriocrinitet.  The 
form  that  we  hare  here  described  differs,  however,  specifically  from  Dr.  White's 
species,  in  haring  its  body  proportionally  shorter  and  smaller.  Its  arms  also 
differ  in  being  very  distinctly  rounded  instead  of  flat,  while  its  anterior  ray 
supports  two  arms  directly  on  the  second  radial  piece,  as  in  all  the  other  rays, 
instead  of  baring  the  first  bifurcation  in  that  ray  on  the  fourth  piece. 

The  specimens  are  not  in  a  condition  to  show  much  of  the  ventral  prolonga- 
tion, but  one  of  them  shows  that  it  is  very  nearly^as  long  as  the  arms,  and 
somewhat  expanded  and  crowned  with  short  spines  at  the  upper  extremity. 

Locality  and pontioH.  Upper  division  of  the  Burlington  group,  at  Burlington, 
loWa.     Lower  Carboniferous.    No.  319  of  Mr.  Wachsmuth's  collection. 

Genus  ACTINOCRINITES,  Miller. 

In  the  second  volume  of  the  Illinois  Reports,  published  in  1866,  after  admit- 
ting as  distinct  genera  from  Aeiinocrmitet  the  groups  Megittoerinutj  Agaricoeri- 
fiiw,  AmpkoracrinuM  and  some  others,  we  also  separated  under  the  name  Strolo- 
crmtct  a  group  of  remarkable  American  Carboniferous  species,  of  which  Acii' 
necr.  perumArotuM,  Hall,  was  regarded  as  the  type.     At  the  same  time  that  we 
made  this  separation  there  were  amongst  the  collections  before  us  specimens 
of  another  allied  type,  in  regard  to  the  proper  disposition  of  which  we  were  in 
considerable  doubt.    These  belong  to  the  group  of  which  A.  vmtrieosutf  Hall, 
may  be  regarded  as  an  example.    We  readily  observed  that  while  in  some  of 
their  characters  they  agree  most  nearly  with  Strotocrinua^  that  in  others  they 
ssemed  to  be  more  closely  allied  to  AetinoerinitUj  and  at  one  time  wo  were 
▼eiymuch  inclined  to  the  opinion  that  a  strictly  systematic  definition  of  all  the 
different  genera  of  the  Crinoidea  would  require  their  separation  as  a  distinct 
intennediate  genus.    Wishing  to  avoid  disturbing  the  existing  nomenclature, 
however,  as  much  as  possible,  we  finally  concluded  to  place  this  group  pro- 
visionally as  a  section  under  Aetinocrinitet. 

Since  that  time  we  have  had  an  opportunity  to  study  an  extensive  series  of 
these  and  the  allied  groups,  in  Mr.  Wachsmuth's  collection,  and  have  been  led 
to  the  conclusion  that  if  this  type  does  not  form  a  separate  genus,  holding  an 
intermediate  position  between  Strotocrinua  and  Actinocrinitea^  that  it  should  be 
placed  as  a  distinct  subgenus  under  the  former.  Adopting  this  view,  and  ad- 
mitting, as  we  have  elsewhere  done,  that  the  Batoerinus  and  JJori/crinus  groups 
should  stand  as  distinct  genera,  the  genus  Aetinoerinites  would  be  left  to  include 
two  sections  ;''*'  that  is,  the  typical  forms,  such  as  Miller's  A,  triacontadaetylua 
and  A.  polydaetyluMy  and  de  Koninck's  A,  stellaruj  A.  diversua^  A.  deomatu*  and 
A.  armatuSf  with  various  others ;  aud  the  group  including  A.  multibrachiatut 
and  its  allies. 

•  The  typical  forms  of  Actinoerinitetf  which  agree  almost  exactly  with  all  the 
other  genera  mentioned,  as  well  as  with  the  A.  multthraehiatut  group,  in  the 
number  and  arrangement  of  the  pieces  composing  the  walls  of  the  body  below 
the  bifurcations  of  the  rays,  are  distinguished  by  the  following  characters, 
never  found  all  combined  in  anj  one  of  the  other  groups : 

In  the  first  place,  they  have  the  arm  bases,  or  brachial  pieces,  and  adjacent 
parts  (sometimes  as  far  in  as  the  third  primary  radials)  grouped  together  so  as 
to  form  five  more  or  less  protuberant  1  obes,f  and  so  far  as  yet  known  to  us,  at 

*  There  are  doubtless  other  sections,  but  we  allude  here  to  the  furms  wo  have  had  an 

TDrtunitv  to  study. 
Sinco  these  remarks  were  in  type,  we  observe,  on  consulting  Miller's  Nat.  Hist,  of  the 
Criwmdta^  to  which  we  had  not  previously  had  access  for  many  years  past,  that  he  seems 
to  have  confounded  two  very  distinct  forms  under  the  one  name  of  his  tj-pical  species, 
JetinoeriniUs  triaeomtadaetyliu.    One  of  these,  \f  correctly  tepruenled  on  plate  I  of  hU  workt 
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Iwat  a  part  of  the  arms  bifurcating  after  becoming  free,  uiil  alwnjs  e»ch  com- 
posed of  n  sia^ile  series  of  pieces  below  each  bifurcation,  aa  irell  as  geoetnllj 
farsome  little  distance  above.  Tbrj  Blao  combine  vilh  Ibege  characten  a 
more  or  less  produced  central  or  snbcentral  lube  or  proboscis,  and  baie  the 
tecond  primary  radial  pieces  nearly  always  normally  hexagonal. 

The  other  gronp  represented  by  A.  mullihraehialat  A\f!rT%  from  the  typical 
fonng  of  AdinBerinitei  in  liaviag  the  arm  bines  arranged  in  a  nearly  or  quite 
eonlinuous  series  all  around,  and  llie  arms  Hrver  bifurcatiug  a/(<r  becoming 
free,  ae  well  ai  in  nearly  alwayg  liaving  normally  the  lame  nnmber  of  arms  id 
each  ray.  The  Bpecieg  of  this  group  oIeo  more  generally  have  Ibe  rautt  higher 
in  proportion  to  the  body  below  the  arms,  but  there  are  a  lew  exceptions  l« 
this  in  both  groups.  Id  a  few  epecies  of  typical  AeiinotrUa  the  arm  bases  ar* 
less  distinctly  grouped,  and  not  so  protuberant  as  in  others,  but  so  far  as  we 
have  yet  aeen  they  can  readily  he  diitinguiahed  by  the  structure  and  Mfurca- 
tions  of  their  arms,  where  specimens  retaining  them  can  be  leen,  and  neatly 
alwH.} a,'  even  nheru  the  arms  are  broken  away,  by  their  wider  inlerradiHl  and 
anal  sinuses  and  other  peculiarilips  of  general  physiognomy,  apparent  enon^ 
to  the  eye  but  difficult  to  eipreis  in  words. 

In  baring  the  arm  bases  arran|;ed  in  a  nearly  or  quite  continuoiii  teriei  all 
around,  and  the  arms  never  bifurcating  after  becoming  free,  the  A.  triHltibra- 
ehialui  group  agrees  with  Baloerini/i,  hut  it  differs  from  that  group  in  harlrg 
longer  arms  in  proportion  to  the  length  of  the  proboscis,  which  in  Boloeriilil, 
when  entire,  protrudes  from  one-fourth  to  one-hatfits  entire  length  beyond  the 
ezlreme  length  of  the  Hrms.*  They  also  differ  from  Balaerinui  and  airree  With 
Atlinocn'mfei  in  nearly  always  (perhaps  always  normally)  baring  the  second 
rndinl  pieces  hexagonal  instead  of  quadrangutar,  while  their  body  platta  are 
more  or  less  sculptured  (generally  strougiy  so)  into  radiating  coslse,  usaally 
coniisting  of  a  single  rib  for  each  aide  of  eaeh  plate,  instead  of  bnTini;  tbe 
plates  even  and  smooth,  merely  convex  or  tumid.  In  sbort,  the  specie*  of  tbeM 
two  groups  can  be  disliugnished  at  a  glance  from  specimens  ereo  showing  tht 
body  only.t 

As  thus  limited,  the  (^enns  Aclino/riailn  would  include,  along  with  a  number 
of  foreign  8|)ecies,  the  following  American  Carboniferoui  forms  :X 

1.  AeTlN0CttH1T«i,  Miller.      Seelt'in  (a). 

A.  vtrrutona  (=  A.  ailtHut.  McC),  A.  cliloni  (=  A.  imutttvlpliu,  McC),  A. 
labalvt,  A.  HumbotdliiHiu;  A,  jugiriv,  A.  pernodotui,  A.  anieetlalut,  A.  lAtw^i, 
A.  hronlii,  j(c.,  of  Hall.  Also,  A.  YandelU  aud  A.  nulliradUUtu,  Shumard  ;  A. 
Waehmulhi,  White;  and  A.  idlalui.  M.  and  W.  (=  A.  nwn'i^t.  Hall,  and  A, 
SHIimani.  U.  and  W.)!  as  well  aa  our  A.  ftnidlliu  and  A.  d'litulu;  of  ihia 
paper,  and  A.  hdianeiuii,  L.  and  C,  with  perhaps  seTcral  others  wjlh  wbidt 
ne  are  not  very  well  acquainted. J 
3.  SKlion  (b). 

A.  laullihraehialiit,  A.  proboieidialu.\\   A.  emialiii,  A,  tlavui,  A.  timihraekialui, 

to  an  entirely  different  apaelaa  frtnn  that  Hgurcd  nndsr 

icAiJSw,  Ihougli  it 

•  See  Ak>.  t  BndS,id.  II,  IdnaOeo'l  Report,  lol.  1,  pi.  II. 

t  Bee  pi.  X,  Kg.  10,  lowalieol.  Repurt,  voLt.pLiL  Fur  other  exatuples  of  Ihii  groapiM 
flgL  13  i  14  uniB  ptaic,  where  Ihey  may  be  compared  wllh  flu;)  1  *  »  of  the  Bame  ptal* 
representing  two  gpeelee  of  true  AcUnacriHiu,  will)  arm  buea  grouped  Into  i  proiatwtat 

1  Tliere  are  some  other  deicrilied  American  gpeclea  not  meniianed  In  this  list,  which  U 

(  Dr.  Shutnard'e  A,  eancfmu  belonga  b«re.  If  not  a  StyaKOriiini.  We  have  not  jmt  *wa  a 
^MFlmea  of  li  ahowlag  the  faye  br  enough  out  lo  decide  postUrel;  lo  ohluli  of  Umw 
groupa  It  belong. 

IJ.qMUtntrnu,A.'ptaUT7tariaitar.tpin-(firutaiiAJ.  nnift,BaIl,  ar«b«lleTad(afa*  T» 
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A.  cvatMif  A,  MeeurtUj  A.  oputculuM,  A.  exe$rptus,  A,  infrequensj  A,  tkdlia,  A.  the* 
tiSf  A,  tkoaSf  A.  loeeUua,  A,  texarmatut,  A,  retieulaiiUj  all  described  under  Acti^ 
ffMrtiiM  bj  Prof.  Hall.  Also,  A.  Fosteri  and  A,  Hurdiantu^  McCbesnej,  and  our 
A.  lonffu*  of  this  paper. 

It  is  worthj  of  note  that  all  the  known  Burlington  species  of  this  group  came 
from  the  Lower  Borlington  beds,  as  has  been  determined  bj  Mr.  Wacbsmutb, 
bj  careful  obter?ations  continued  through  manj  years. 

ACTINOCRINITES.    Section  (a). 

ACTINOCRIVITES  PENICILLU8,  M.  k  W. 

Bodj  small,  inrerselj  campanulate,  or  with  sides  expanding  rapidly  from  the 
troncated  base  to  the  secondary  radius,  which  with  the  brachial  pieces  curve 
a  little  outward.  Base  much  depressed,  or  about  four  time^  as  wide  as  high, 
broadly  truncated  and  but  slightly  concave  below ;  margin  more  or  less  ex- 
panded horizontally,  and  df eply  notched  at  the  sutures.  First  radial  plates 
comparmtiTely  rather  large,  and  about  twice  as  wide  as  high.  Second  radials 
near  half  as  large  as  the  first,  about  twice  as  wide  as  high.  Third  radials  a 
little  larger  than  the  second,  wider  than  long,  and  pentagonal  in  form,  the 
lateral  margins  being  short,  each  supporting  on  each  of  its  superior  sloping 
•idet  a  secondary  radial  of  about  its  own  size,  which  in  its  turn  supports  two 
free  arms. 

Anal  pieces  unknown  above  the  second  range ;  first  one  smaller  (particu- 
lariy  narrower)  than  the  first  radials,  and  supporting  two  others  of  its  own  size 
in  the  next  range.  Interradial  pieces  three  to  five  in  each  space ;  first  one  as 
Intge  as  the  second  radials,  hexagonal  in  form,  and  bearing  upon  its  upper 
tlopiog  sides  two  smaller  pieces,  above  which  there  is  generally  one  or  two 
minate  pieces. 

Arms  free  from  their  origin  on  the  secondary  radials,  and  composed  below 
of  slender  rounded  pieces,  the  first  of  which  is  about  twice  as  long  as  wide, 
Mid  more  or  less  constricted  in  the  middle ;  beyond  this  the  lateral  arm  on 
each  side  of  each  ray  is  simple,  with  its  second  piece  like  the  first,  and  fol- 
lowed by  two  or  three  other  shorter  wedge  formed  pieces  before  passing  into  a 
double  series  of  small,  alternately  arranged  pieces.  Inner  arms  of  each  ray 
bifurcating  on  the  first  piece,  and  one  of  the  subdivisions  in  one  or  both  bifur- 
catiag  again  on  the  first  piece,  thus  making  from  seven  to  eight  arms  to  each 
ray,  or  from  thirty-five  to  forty  in  the  entire  series.  The  single  piece  below 
and  the  first  above  each  division,  is  slender,  rounded,  and  more  or  less  con- 
stricted, and  generally  two  or  three  wedge  formed  pieces  follow  the  latter  be- 
fore the  commencement  of  the  double  series  of  alternating  pieces,  above  which 
the  arms  are  a  little  wider  and  of  moderate  length.  Vault  unknown  ;  probos- 
cis very  slender  at  the  upper  end,  and  apparently  of  about  the  same  length  as 
the  arms. 

Surface  of  all  the  body  plates  deeply  excavated  at  the  corners,  and  promi- 
nent in  the  middle,  the  prominence  of  the  first  radials  usually  forming  a 
transverse  ridge,  from  which  a  single  more  or  less  defined  vertical  ridge  as- 
cends the  second  radials  to  the  middle  of  the  third,  from  which  it  bifur- 
cates and  continues  to  the  secondary  radials. 

Height  of  body  to  the  top  of  secondary  radials,  about  0*22  inch ;  breadth  at 
the  top  of  secondary  radials,  0*40  inch ;  length  of  arms  if  straightened  out, 
about  0*70  inch ;  breadth  of  do.  at  the  widest  part  near  the  middle,  0*05 
inch. 

This  little  species  is  allied  to  A.  ludna^  Hall,  which,  before  seeing  specimens 
showing  the  arms,  we  had  supposed  to  belong  to  the  A.  muUibrachiatut  group, 
but  which  is  a  true  Aetinocrinitet.  Our  spfcies  differs,  however,  in  having 
the  arms  more  frequently  and  differently  bifurcating,  so  as  to  make  from 
thirteen  to  fifteen  more  in  the  entire  series.  Its  arms  also  difier  in  not  being 
subspinous  on  their  margins. 
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AcTlSOCBINITBa    DILIClTrS,    M.  llld  W. 

Body  small,  lubturbinate,  or  widenlnK  rather  rapldl;  TrorD  the  Boinewbal 
trunuateil  boe  lo  Ibe  lop  of  the  third  rftdiall.  Base  depressed,  or  aboot  four 
or  lire  itmeti  as  wide  as  bitch,  willi  aligbtly  eipauiird  mAr^ias  notched  at  the 
sutiirca.  Plrat  radial  pieces  of  moderate  size,  a  little  nider  Ihaa  long,  atid, 
ns  ueiial,  tvo  hcplagoaal  and  three  beiagooal.  Second  radial  piece!  a  liltte 
smaller  than  the  Grit,  more  or  less  regularly  heiagonal,  the  superior  latent 
Bides,  bovever,  being  sometimes  Tcr;  short.  Third  radtals  about  as  lari^o  aj 
tbe  second,  normally  peotagoaal,  but  sometimes  with  tbe  lateral  angle*  traa- 
cated  so  as  to  gire  them  an  irregular  heptagonal  outlitie.  Sncoudnry  ladiall 
reiting  one  upon  eftch  superior  sloping  side  of  each  third  primary  radial, 
wbich  they  eiceed  in  length  ;  more  or  less  promineDt,  earring  outward,  and 
generiilly  coostricled  and  rounded  in  Ibe  middle,  though  Dot  entirely  TtM 
from  Ibe  walls  of  the  body,  eicepliog  od  the  upper  side  ;  snppocting  on  each 
or  their  superior  (free)  sloping  sides  the  first  dlriaiona  of  ibe  arm*.  Firvt 
interradial  pieces  about  hs  large  as  the  first  radiala,  hexagonal,  and  support- 
iag  Ivo  smaller  pieces  in  tbe  next  range,  which  connect  with  others  above, 
belonging  apparently  more  properly  to  the  vault.  First  anal  piece  nearly  M 
large  as  the  first  radiaU,  heptagonal  in  form,  and  supportinK  in  the  seeond 
rnnge  two  pieces,  one  of  wbich  (in  the  lypicnl  specimen)  is  aa  large  as  iba 
first;  above  these  there  are  four  or  five  smaller  irregular  pieces  in  tbe  third 
range,  and  abore  tbe  latter  others  beloaging  apparenlty  to  tbe  vault- 
Arms  slender,  rounded,  and  composed  below  of  dis'.inctly  coastricled  plecM 
longer  than  wide,  and,  after  the  first  diiisioo  On  the  secondary  radials,  tha 
inner  ones  bifurcating  on  tbe  aecand  piece,  and  one  or  both  of  these  subdi- 
visions divide  again  on  the  aecoud  piece,  above  which  tbey  still  continue  to 
bo  composed  of  a  single  range  or  rounded  pieces  for  a  abort  distance,  and 
then  pass  gradually  through  a  few  wedge-formed  pieces  into  a  donble  aerie* 
ofnlternaling  pieces;  above  this  they  are  all  a  little  stouter  than  below,  and 
show  a  very  slight  tendency  lo  become  somewhat  flaller  toward  their  upper 

from  their  origin  on  tbe  secoodarj  radials,  and  composed  of  a  single  aeri«i 
of  rounded  and  constricted  pieces  as  far  up  as  the  tasl  bifurcalions  of  lb* 
other  arms;  cODSequently  tbere  appear  to  be  eight  ultimate  divisions,  or 
arms,  to  each  ray.     (Vault  nnknonn,) 

Surface  apparently  minotely  granular,  and  with  a  small,  more  or  less  de- 
fined ridge  extending  from  the  base  up  the  primary  radials  to  the  third  radi- 
al, on  which  it  birnrcacea  and  senda  a  branch  lo  Ibe  base  of  each  of  tbe  ttro 
main  arms.  On  Ibe  first  radials,  &s  well  as  the  anals,  there  is  also  some  lea- 
dency  10  send  off  an  obscure  ridge  across  from  one  to  another,  on  each  side. 
None  of  the  body  plates  are  tumid,  though  tbey  are  generally  very  slightly 

Height  of  body  from  bottom  of  base  to  tbe  top  of  secondary  radiala,  0  16 ; 
breadth,  about  0-30  inch. 

This  species  is  related  to  A.  ehtorii,  Hall,  bat  is  maeh  smaller,  and  differ* 
in  having  Its  body,  below  the  arms,  merely  rather  rapidly  expanding,  wlUi 
nearly  straight  sides,  instead  of  being  hemispherical.  Its  arms  also  bifurcate 
differently.  In  the  thorii,  for  instance,  tbey  all  (or  at  any  rale,  the  innsr 
ones),  after  their  origin  on  the  secondary  radials,  bifurcate  once  on  tbe  firal 
piece  beyond,  while  in  our  species  the  inner  arms  bifurcate  on  the  lecand 
pieue,  and  the  onier  of  those  subi^jv  slous  again  on  tbe  second  piece. 

Lorality  and  pniition — Upper  division  of  tbe  Burlington  member  of  the 
Lower  Oarboaiferaui  at  Burlington,  lawn.    ill.  Wacbsmuth'i  collection.       ~  ~ 
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▲GTINOCRINITKS.    8eetum(b). 

AoTivooBniiTis  L0V0U8,  M .  »nd  W. 

Body  rather  elonc^te-obconic  below  the  arms,  the  tides  expanding  grada- 
allj,  with  a  moderately  cooTez  oatline.  from  the  baie  to  the  tertiary  radial 
pieces,  which,  with  the  brachial  piecei,  cnrre  Tery  slightly  ontward.  Base 
abont  twice  and  a  half  as  wide  as  high,  not  thickened  or  expanded  below, 
and  bat  Tery  slightly  notched  at  the  sntnres ;  facet  for  the  reception  of  the 
column  large  and  moderately  concave,  with  a  rather  large  central  perforation. 
Firsts  radials  comparatively  large,  very  nearly  or  qaite  at  long  at  wide. 
Second  radials  scarcely  half  as  large  at  the  firtt,  abont  at  wide  at  long, 
quadrangular,  pentagonal  or  unequally  tix-sided.  Third  radialt  of  about  the 
tame  size  as  the  second,  pentagonal,  hexagonal,  or  heptagonal,  and  each 
bearing  on  its  superior  sloping  sides  two  secondary  radialt  of  near  itt  own 
tize,  each  of  which  supports,  on  its  outer  sloping  upper  tide,  brachial  pieoet, 
leading  to  an  arm,  and  on  itt  inner  side,  above,  a  small  tertiary  radial  giving 
oriein  to  two  arms,  thus  making  three  arms  to  each  main  divition,  and  tizto 
each  ray,  or  thirty  to  the  entire  series.    (Arms  nnknown.) 

Anal  plates  five  or  six,  the  first  being  of  the  same  tiie  at  the  tmaller  firtt 
radials,  hexagonal  in  form,  and  a  little  longer  than  wide ;  second  analt  two, 
about  two- thirds  as  large  as  the  first,  and  irregularly  heptagonal  or  octago- 
nal ;  above  these  there  are  two  smaller  pieces  in  the  third  range,  and  one 
or  two  still  smaller  pieces  above  the  latter,  the  upper  one  being  barely  large 
enough  to  separate  the  posterior  lateral  brachial  pieces  of  the  two  posterior 
rays.  First  interradial  pieces  about  half  as  large  as  the  first  radials,  heptago- 
nid,  and  supporting  two  smaller  pieces  in  the  second  range,  above  which  there 
are  one  or  two  still  smaller  pieces  in  the  third,  and  a  minute  piece  over  the 
latter,  wedged  in  between  the  brachial  pieces.  In  each  interaxillaiy  space 
there  are  usually  two  intercalated  pieces,  the  lower  of  which  is  sometimes  as 
large  as  one  of  the  tertiary  radials,  while  the  upper  is  very  small,  ana  wedged 
in  between  the  brachial  pieces. 

Vault  conical,  and  nearly  three-fourths  as  high  as  the  body  below  the 
arms ;  composed  of  irregular  pieces  of  moderate  size,  some  of  which  project 
in  the  form  of  small  pointed  nodes  or  short  spines,  passing  gradually  into  a 
rather  large  subcentral  proboscis. 

Surface  of  all  the  body  plates  rather  distinctly  convex,  but  not  properly  tumid, 
and  showing  but  the  faintest  traces  of  an  eifort  to  form,  on  some  of  the  small- 
er pieces,  an  obscure  radiating  ridge  near  each  side.  In  most  cases,  how- 
ever, these  are  entirely  obsolete,  and  the  plate  seems  to  be  merely  evenly 
convex. 

Height  of  body  to  arm  bases,  1*2)  inch ;  breadth  of  do.  at  arm  bases,  1*40 
inch  ;  height  of  vault,  about  0*80  inch. 

In  the  structure  of  its  body,  as  well  as  in  its  arm  formula,  this  species 
agrees  with  Actinoerinut  elatnu,  of  Hall.  It  dilTers,  however,  greatly  in  form, 
as  well  as  in  the  surface  characters  of  its  body  plates,  being  rather  elongate 
obconical  below  the  arms,  instead  of  "very  broadly  sobtnrbinated,  and 
spreading  more  rapidly  above  the  third  radial  plates ;"  while  its  body  plates 
are  merely  convex,  instead  of  being  "  elevated  into  strong  angular  nodes,  some 
sometimes  marked  by  low  ridges  on  the  lower  part,"  and  by  "  strong  angular 
ridges  "  on  the  upper  part. 

Its  elevated  conical  vault,  passing  gradually  into  the  nearly  central  pro- 
boscis, and  narrow  obconic  body  below  the  arms,  give  it  a  peculiar  fusiform 
outline.  In  the  nature  of  its  vault  it  resembles  quite  nearly  A.  co$tatui  of 
Hall,  from  which,  however,  it  differs  widely  in  other  respects. 

Locality  andpotUitm. — Lower  beds  Burlington  group  of  Lower  Carbonife- 
rous, Burlington,  Iowa.     Mr.  Wachsmnth's  collection. 
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Genus  STROT0CRINU3,  U.  ftnd  W.  1886." 
Elteading  tbe  frenas  Strolocrinva  bo  ai  to  iDcladc,  na  alrcnd?  «uggest«d,  tba 


)  will   ha> 


,  the   tjplcMl   urn- 


I  group  ■ 
shaped  species,  such  as  5  , 
Atliitocritiilti  up  to  tbe  diTisions  of  the  rsjs,  but  witli  tbe  body  comparatirelj' 
long  &nd  Darrow  belov,  aad  the  secoudary  and  other  succeeding  supplnuent- 
ary  radiaU,  bracbial  and  iatermediate  piecea,  connected  latFrally  all  around, 
Bud  spreading  out  boriiontaUjr  far  beyond  ihe  limits  of  the  body,  so  a(  to 
form,  with  tbe  flat  or  mncb  depressed  vault,  a  broad,  more  or  less  digtinclty 
len-anglrd  disc,  from  tbe  margins  orwbicb  tbe  numeroui  long,  slender  armi 
arise,  witbout  bifurcating  after  becoming  free.-f  Indeed,  wilb  rare  excepfiuns, 
tbe  rays  can  scarcely  be  said  to  bifurcate,  properly,  after  the  diiision  on  Ike 
third  primary  radisls,  though  each  main  division  coniinues  on  out,  Ibrowing 
dS' alternately  on  pach  side  brachial  pieces  in  close  contact  with  each  other, 
until,  Bt  last,  it  terminates  in  a  single  free  arm.  Bach  of  tbe  arms  commence* 
abruptly  as  B  double  series  of  small  alternating  pieces  immediatety  □□  tbe 
last  Sied  brachial  piece,  wilbouC  on  intermediate  series  of  free  single  piecM 
exteadJDg  ealirely  across.  Some  ofthe  species,  such  as  S.  pimmbroiui,  bars 
but  a  very  small  simple  opening  situated  anbjentrally,  or  more  or  less  riceo- 
Uicallj  towards  Ihe  anal  side,  and  penetrating  tbe  flattened  vault  obliquely, 
so  as  to  he  directed  forward  or  away  from  the  anal  side ;  while  others,  tike 
S,  (irnfw,  have  a  long  erect,  su  bee  ntral  tube,  ormi-ualled  proboscis,  so  men  mci 
recurred  at  the  end.  The  column  i*  known,  at  least  in  tbe  species  provided 
with  a  proboscis,  to  be  peculiar  in  being  composed  of  very  thin  segments,  ■ 
part  of  wbicb,  at  regular  interrala,  project  out  beyond  the  ochen,  and  teaj 
up  and  down,  at  equal  disbmces  alt  around,  five  external,  thickened  prucesSN 
or  ribs,  apparenttj  as  a  natural  provision  to  give  it  strength,  without  destroy- 
ing  it«  Sexibilily. 

Then  we  have  the  Acl  vmCrieaiict  group,  which  not  only  agrees  with  tbe  S. 
ft rumirotui  section  of  SfrofDcriniM  in  having  merely  a  very  small  subcenlral 
or  exceotric  opening  in  tbe  vault,  without  any  traces  of  a  proboicls,  but  alto, 
to  a  considerable  extent,  in  the  manner  in  wbicb  the  aubdivisiona  ofthe  rays 
are  given  offi  but  differs  in  having  these  subdivisions  nut  in  contact  bo  aj 
to  form  a  disc,  but  divided  by  narrow  interrndial,  anal,  axillary,  and  some^ 
times  inlerbracbial  sinuses,  the  former  of  which  oflen  eitend  quite  in  to  the 
body.  The  species  of  this  group  also  differ  from  tbe  typical  forms  of  Slrelo- 
criiiut  in  having  the  body  shorter  below  the  arms,  and  tbe  vault  generallj 
more  ventricose,  and  provided  with  external  furrows  radiating  from  the  mid- 
dle to  the  anal  and  intortadial  sinuses.  So  far  us  yet  known,  the  species  of 
this  type  have  rather  stouter  and  less  numerous  arms  than  we  see  in  Slrolo- 
erinm  proper,  but  generally  more  tijan  we  see  in  Actiaocrinilet.  In  both  groups 
of  Slrolocrinui  the  arms  are,  as  In  Aetinocnitila,  provided  with  Bumeroua  pia- 
nulie,  or  so-called  tentacles,  but  here  they  seem  to  be  always  armed  with  mi- 
nute spines  directed  more  or  less  obliqnely  upward  from  their  upper  margin*. 

From  Aclinacrinita  (he^.  vtnlricotui  group  not  only  differs  in  being  without 
any  traces  of  a  proboscis,  but  in  having  its  ventricose,  furrowed  vault  com- 
posed of  numerous  minute  pieces ;  and  the  divisions  of  its  rays,  although  not 
forming  a  continuoni  disc  as  in  SlrolBcrinwi  proper,  not  grouped  into  Gve 
lobes,  (la  arms  also  differ  in  never  birurcating  after  becoming  lyee.  For 
this  group  we  propose  the  name  P/iyirlorrinvi  {ferric,  puffed  up;  afini,  » 
lily,  in  allusion  to  the  voDtricosc  vault  of  tbe  typical  species,  Ael.  vtntrieaau, 
Hall.)j 

The  genus  5(ro/otri"nB«|  as  here  defined,  would  include  the  following  spe- 
oiei,  all  peculiar  to  the  lower  Carboniferous  rocks  of  America : 
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1. — SnoTOOBUUS,  M.  »nd  W.  (proper.) 

Section  (a).  Species  withoat  »  proboacia.— 5.  perumbronUf*  8.  regaUt  »nd  8. 
gijfpttUf  ftU  described  under  Actinocrinui  by  Prof.  Hall. 

Steium  (b).  Species  with  »  proboscis.— J.*  offilopi,  8,  rudit,  8.  Uratut,  8» 
umbronUff  8.  temdradiahUf  8,  thahu  and  8.  imculptuif  all  described  bj  Prof. 
Hall  under  Actmoarmta,  It  maj  also  probably  include  his  Act.  giant,  flis  A. 
clapit  is  believed  to  be  synonjmous  with  his  8.  mgilopt  (sp.),  and  his  AeL 
wbumkrotMB  a  yarietj  of  his  8,  Itrattu  (sp.) 

2.  Subgenus  PbtsitocbinuSi  M.  and  W. 

P.  ventrieonuj  P,  eaneellahu^  P,  omatui  and  P.  reUeuktttUf  all  described  hf 
Prof.  Hall  under  Aetmoermut ;  also  P,  nUrventrieoMutf  described  bj  Professor 
McChesnej  under  Aetinocrinut.  The  proposed  species  tefuirtiff,  Hall,  is  be- 
lieved to  be  a  Tariety  of  his  A,  amaHu^ 

In  the  single  character  of  having  only  a  simple  opening  in  the  rault,  with- 
out the  slightest  indications  of  a  proboscis,  the  Phgtttoermut  group  would 
agree  more  nearly  with  the  typical  section  (a)  of  8troUtcrmui  than  the  section 
(b)  doeS)  but  in  all  other  characters  it  is  more  distinct. 

8«eHon{C), 
Stbotocbinus  B0TTPU8,  If.  and  W. 

Body  depressed,  very  rapidly  expanding  to  the  third  radlals,  above  which 
the  secondary  and  tertiary  radials  and  brachial  pieces  curve  out  horison- 
tally.  Base  about  twice  and  a  half  as  wide  as  high,  truncated,  slightly  con- 
cave, and  not  expanded  or  thickened  below,  but  with  small  nodes  around  the 
margin  of  the  under  side,  placed  one  at  the  termination  of  each  of  the  costae. 
First  radial  pieces  wider  than  high,  two  heptagonal  and  three  hexagonal. 
Second  radials  one-half  to  two-thirds  as  large  as  the  first,  wider  than  high, 
hexagonal,  or  in  part  (sometimes)  pentagonal,  the  snp^or  lateral  sides 
being  short.  Third  radials  wider  than  long,  pentagonal,  hexagonal,  or  irreg- 
ularly heptagonal,  and  supporting  on  each  superior  sloping  side  a  secondary 
radial,  each  of  which  gives  origin  to  brachial  pieces  leading  to  an  arm  on 
the  outer  side,  and  supports  on  its  inner  sloping  side  a  tertiary  radial,  which 
gives  origin  to  two  arms,  thus  making  three  arms  to  each  main  division,  or 
six  to  each  ray,  and  thirty  to  the  entire  series. 

First  anal  piece  a  little  longer  than  wide,  hexagonal,  and  suppoiHing  two 
pieces  of  about  half  its  own  sise  in  the  next  range ;  between  the  superior 
sloping  inner  sides  of  these  there  is  one  small  piece,  and  above  these  three 
or  four  other  small  pieces,  one  or  two  of  which  extend  up  so  as  to  separate 
slightly  the  outer  brachial  pieces  of  the  adjacent  rays.  Interradial  pieces 
four  or  five  to  each  area,  the  upper  of  which  is  narrow  and  extends  up  so  as 
to  separate  slightly  the  brachial  pieces  above.  In  each  interaxillary  space 
there  is  usually  an  elongated  intercalated  piece,  sometimes  large  enough  to 
truncate  slightly  the  upper  margin  of  the  third  primary  radial,  while  it  con- 
tinues upward  so  as  ta  separate  the  brachial  pieces  above. 

Vault  much  depressed,  and  composed  of  numerous,  irregular,  slightly  con- 
vex pieces  of  moderate  sise,  and  provided  with  a  rather  stout  subcentral  pro- 
boscis, composed  near  the  base  of  unequal  pieces,  some  of  which  are  distinct- 
ly protuberant. 

Surface  of  all  the  body  plates  moderately  convex,  or  sometimes  a  little 
angular  in  the  centre,  and  ornamented  with  distinct  radiating  costae,  extend- 
ing from  the  middle  to  the  sides  of  each  piece,  so  as  to  divide  the  whole  into 
numerous  triangles.  These  costae  are  also  more  or  less  compound,  so  as  to 
form  a  secondary  or  (below  the  middle  of  the  first  radials)  a  tertiary  series  of 
smaller,  less  defined  triangles  within  those  formed  by  the  principal  cosUe. 

•  See  vol.  it,  Geological  Report  Illinois,  p»  188, 1886. 
t  lowft  Report,  part  11,  pL  il,  fig.  S,  a  b. 
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n  of  arm  openings,  0'70  incb  ;  breadlb  at  itme,  1-CO 

eaembleg  in  the  acaiptnriag  of  its  body  plates  S.  glyptat,  tlall 
more  depressed  bodf,  and  li  nlia  at  once  dillioguiibed  hj 
ci«,  Kbile  the  S.  glyplat  belong*  to  the  section  of  tbe  geugt 
mple  opening  in  ibe  vault.  From  S.  xgiiopi  it  will  readil/  bt 
dlatingnisbed  bj  its  shorter,  more  rnpidlj  expnading  bod/  and  leai  iiumeroDl 
arms,  as  well  as  bj  ils  different  eculpluring.  Although  its  hrachiiil  piceM 
are  a.  liltle  sepaiated  orer  the  aaal,  ioterradUt,  aud  aiillar;  apacea,  tberc  us 
no  ditiinct  siaiisFB  al  lliese  points  in  the  mHrgins  of  tbe  ditc,  aa  the  little 
Intercalated  pieces  separating  Ibe  bracbiat  pieces  at  theie  places  extend  onl 
as  far  as  tbe  latter,  so  thut  when  tbe  arms  arc  removed  the  oillline  of  Ibe  duo 
I   presents  only  an  obscure!]' BubpcDtagona]  oulline. 

Lacatitj/  and  ponlion.  Lower  diviaioa  Burlington  bcde  of  Lower  Carbonif- 
■rona,  at  Barlingloa,  Iowa.  No.  53  of  Mr.  Wachsmulb's  collection. 
Stbdtooiiiiib  7  AsrsBniKCS,  U.  and  W. 
Body  under  medium  size,  orn-shaped,  being  a  little  wider  at  the  top 
of  tbe  third  radials  than  bigh,  wilb  the  secondary  radials  and  lucceediag 
parts  spreading  out  horiaontally,  but  divided  by  narrow  anal  and  interradial 
ainnses  quite  in  to  Ibe  body  ;  sides  ascending  with  a  gradual  expansion  to  tbe 
top  of  the  third  radiale,  with  a  moderalely  couvei  oulline  below  tbe  middle. 
Base  about  twice  aud  a  half  as  wide  as  bleb,  not  thickened  or  spreading 
below,  but  projecting  downward  a  little  around  Ibe  column,  in  the  form  trf 
little  nodes,  formed  by  deep  notches  at  the  Butnrea  and  smaller  ones  between. 
First  radiaU  generally  wider  than  long.  Second  radial  pieces  somewbat 
■mailer  tbsn  tbe  Br^l,  wider  than  long,  some  beiagonal  and  others  pentafo- 
nal.  Third  radials  a  little  smaller  than  tbe  second,  generally  pentagonal  and 
bearing  on  each  superior  sloping  side  a  secondary  radial,  each  of  which  ai 


potts  t 
side, a 


e  brachial   pieces, leadi 
id  a  small  tertiary  radial  on 


an  axillary  p 


I  loping 

s  inner,  each  of  which  evidently  sap* 
both  of  which  were  probably  braohi- 
X'onld  make  six  arms  to  the  ray,  but  if 
lid  mat»  eight  to  the  ray  or  forty  in  (be 
whole  series. 

First  anal  piece  of  aboot  tbe  same  sise  as  the  aoiBlIer  first  radiali,  Bllgbtljr 
longer  than  wide,  hexagonal  in  farm,  and  aiicceeded  bj  two  smaller  hexago- 
nal or  heptagonal  pieces  in  the  second  range,  above  which  Ibere  seems  In  b« 
about  four  other  smaller  pieces  SubradiaU  three  or  four  to  an  area,  tb* 
Hral  one  about  as  large  ai  the  second  radials,  beiagonni  or  heptagonal  io 
form,  and  supporting  two  smaller  pieces  in  the  next  range ;  nbore  Ibis  th«ra 
seems  to  be  one,  or  possibly  sometimes  two  other  smaller  pieces.  Atlllaty 
spaces  sometimes  occupied  by  one  or  two  smat!  pieces. 

Vault  much  depressed,  or  rising  little  above  tbe  horizon  of  Ibe  arms,  com- 
posed of  irregular  small  and  moderate  sJKed  pieces,  and  provided  with  m 
nearly  ceutral  proboscis,  wbicb  ia  the  typical  specimen  is  composed  of  very 
small  pieces  at  tbe  base,  and  a  little  inclined  to  one  side. 

Surface  of  body  plates  al!  prominent  and  angular  in  the  middle,  and  pro- 
vided wiib  well  deBned,  sharp  rndiating  costic,  wbicb  are  compound  on  tbe 
Brst  radial  and  first  anal  pieoea,  but  generally  consist  of  a  single  rib,  extend- 
ing from  the  middle  to  each  of  the  sides  of  the  others.  The  mesial  protDi- 
nence  on  each  of  the  Rrst  and  second  radials  is  pinched  out  so  as  lo  form  • 
prominent  sharp,  transversely  arranged  ridge,  while  on  each  of  Ibe  nnaUer 
plates  it  is  a  rounded,  rather  pointed  node,  the  whole  preieniinga  very  roDgb 
appearance. 

Height  of  body  te  the  horiion  of  Ibe  arms,  0*74  inch  ;  do.  to  top  of  vmtill, 
Oee  inch  ;  greatest  breadth  at  the  top  of  third  radials,  O'SO  inch. 

In  general  form  and  surface  markings  tbii  species  resembles  the  following, 
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bat  its  bodj  is  more  spreAding  aboTe  and  it  has  ten  or  more  arras  less,  while 
iu  TAoIc  is  much  more  depressed  and  provided  with  a  proboscis.  It  seems 
(0  be«r  much  the  same  relations  to  the  section  (b)  of  the  genus  Strotocrinus 
till  ihe  sabgenas  Pkyttocrinui  bears  to  the  typical  forms  of  Strotocrinus. 

L^ahts  and  poMition.     Burlington  Limestone  of  the  Lower  Carboniferous  at 
(^Bcj,  Illinois. 

Subgenus  PHYSETOCRIXUS,  M.  and  W. 

Stbotocrincs  (PnTSETOCRiNDS?)  ASPER,  M.  and  W. 

Bodr  Fomewhat  urn-shaped,  being  obconical  below,  with  nearly  straight, 

iradaally  eipaading  sides,  and  rather  ventricose   vault.     Base  about  three 

uar4  as  wiiie  as  high,  truncated  below  aud  angular,  though  not  thickened  or 

pfvf«rly  expanded  around  the  lower  margin,  which  is  so  broadly  and  deeply 

Miched  at  the  sutures  as  to  present  a  trilobate  appearance  us  seen  from   be- 

ifath.     First  radials  wider  than  high,  and  as  usual  two  heptngonal  and  three 

k^xaponal.     Third  radials  of  the  same  size  as  the  second,  and  bearing  on  each 

•f  their  superior  sloping  sides  a  somewhat  smaller  secondary  radial,  each  of 

vftich  bears  on  its  outer  sloping  side  a  series  of  brachial  pieces,  leading  to 

IS  arm.  while  on  its   inner  sloping   side  it  supports  a  small  tertiary  radial, 

Wtnog  on  its  inner  side  brachial  pieces   leading  to  an  arm,  and  on  its  outer 

ftioiali  qoaternary  radial,  bearing  on   its  outer  side  a  brachial  piece,  and  on 

tiianer  another  axillary  piece,  giving  origin  to  two  arms,  thus  making,  as 

far  as  can  He  determined,  ten  arms  to  each  ray,  or  fifty  to  the  entire  scries. 

First  anal  piece  as  long  as  the  first  radials,  but  narrower,  heptagoiial  in 

bm,  and  supporting  one  small  piece  over  its  middle  an<l  a  larger  one  on  each 

i^r  sloping  side  iu   the  second  range;  in  the  third  range  there  are  three, 

ithc  fourth  two  pieces,  and  above  these,  three  smaller  pieces  extending  up 

tou  to  connect  with  the  vault.     First  intorradial  pieces  of  about  the  size  of 

tbttbiri  r«dials,  hexagonal  in  form,  and  bearing  two  smaller  pieces  in  the 

»:ond  range,  above  which   there  arc  some  five  or  six  wry  small,  irregular 

yvift.  Some  of  the  upper  of  which  exten<l  up  and  connect  with  the  vault. 

^»ult  rather  ventricose.  i»r  more  thun  une-third  as  high,  near  the  middle,  as 
ttr  loir  beluw  the  horizon  of  the  arms:  composed  of  irrej^ular  nearly  iiat 
I■^••^#iJf  nio'ierate  ^ize  ;  (»penin^  ap|)arcntly  simple,  at  the  highest  point 
•'vui  out-third  of  the  distance  from  ihe  middle  towards  the  posterior  side. 

.\ll  the  body  plates  are  protuberant  and  sharply  angular  in  the  middle,  the 
•a^ilir  part, especially  on  the  larger  plates,  forming  a  sbarp  transverse  ridge, 
^•-•ni  ta*  under  siile  of  this  transverse  rid^re  two  or  three  others  ext*-nd 
<':»Di«r'l  on  the  firot  radial  and  fir>t  anal  pieces,  t^o  as  to  connect  with  oth- 
'f'  uB  il»«  ba»al  pieces.  The  second  and  third  radial  pieces  have  each  about 
'2r^  *mall  poiutei)  nodes,  arranged  transversely,  while  from  the  third  radials 
tiriuw  rid^red  eitend  up  to  the  secontiary  radials,  thence  up  all  the  branches 
'  'Afh  arm  base.  All  th«*  stnuller  body  plates  also  have  a  more  or  less  pro- 
."■tajr  Au^uliir  point  in  the  mid<ile. 

N  twithitanding  the  number  of  arms,  the  narrow  anal  and  interradinl 
•■■:*«■•  tiTend  in  so  as  to  divitle  the  liisc  <iniie  in  to  the  body,  while  even  the 
■'t'rbr*.  uIhI  tinuses  extend  nearly  in  to  the  body.  The  column  is  of  niode- 
"•■•lii'  knrss  near  the  base,  where  it  is  round  ami  composed  of  thin  pieces 
*  '■".  »hr.rp  projecting  e<lges.  pierce<i  by  a  nearly  round  central  canal. 

iirj^bt  to  horizon  of  arm's,  {)  7J   inch  :    breadth   across  at  the  interradial 
•.ju«#-!i.  '» :»0  Tuch  :  hei;;ht  of  vault,  b  4t)  inch. 

Ti-r*  «;>etiei>  ha*  its  plates  sculptured  in  nearly  the  same  way.  ami  present- 
's/ ^u  it  the  i»auie    nni^hcned  appearance  ^een  in  .V.  y/.v/'^'/j*.   Hall  (sji.).  l»ut 
J  .■•frr*  matrnuliv  from  that  and  all  of  the  otl^r  species  known  to  us,  that 
r*»'uM-  (t  in  other  respects,  in  having  deep    interradial  and  anal  sinuses  in 
'■•  Ir-'.  a-*  in  the  subgenus  I*hfnetnrrinu^,  with  which  it  also  appears  to  agree 
:•  .>  veutricose  vault.     It  is  the  only  species  knowu  to  us,  however,  ajtpa- 
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rentlj'  bilongiug  to   that  group,  tb»t  Iiab  iti  bodf  lo  nurow  ■ 

bcloir,  apd  \U  bodf  plstra  pmentiDg  the  •ijle  ot  aogalarlf  ■ealptvring. 

the  inierradi&l  and  BDal  linuBFi  of  iti  diic  w«»  filled  wilb  iDtercalatad  pittm 

it  iTuuld  present  nearlj  all  the  cfaaractera  of  a  topical  Strttotriiuu.     CoftM- 

queotly  it  axnj  be  regarded  u  a  coooecting  link   betwMD  th«i«  fronpa,  ud 

with  a  few  othenabowi  cbat  the;  caoiioc  be  properl;  lepaxKted  more  thaa 

•Dbgenerically. 

Local  its  and  patition.  Upper  beds  Burlington  group  of  Lower  Cftrboniftr- 
001,  at  Burlington,  Iowa.     No.  67  of  Ur.  Waebinuth'i  collection. 

Stbotdchcnos  (revBaTocmiacB)  DiL&TaTUi,  U.  kod  W. 
Body  rapidly  expanding,  with  nearly  ttraigbt  lidet,  ^om  the  baia  to  Ikt 
BecDDdar;  radiali,  tbence  ipreadiag  inorr  abruptly  to  the  brachial  piecM^ 
which  are  diracted  out  nearly  horiioctally,  and  lo  cloiely  crowded  ftll  •roual 
as  to  come  Tery  nearly,  or  sonielinivs  quite,  in  contact  orer  ttaa  uial  and  !■• 
terra  dial  a  real.  Base  about  three  timei  as  wide  ai  high,  not  tfaicltciied  of 
eipanded  below,  but  proTided  with  a  large  round  perforation.  Fint  radial 
pieces  camparatirely  large,  generally  wider  Ibm  bigh,  two  beptK^onkl  ftnd 
three  heiagonal.  Second  radiaU  only  about  half  as  large  ai  the  Brat,  •am* 
of  them  quadrangular,  and  others  with  one  or  both  of  (he  upper  lataral  anglM 
a  little  truncated,  ao  as  to  make  ihem  properly  pentagonal  or  hexagonaL 
Third  radiaia  larger  than  ibe  secouii,  wider  ihao  long,  pentagonal,  bexagomal 
or  hrplagooal,  and  aupporuug  on  each  superior  sloping  side  a  lecoDdary  t^ 
dial,  each  of  which  gives  origin  on  lis  outer  side  to  brscbial  piece*  lekding  to 
an  arm,  while  on  its  inner  side  a  tertiary  radial  gives  origin  to  two  arina  \m 
all  but  the  two  posterior  raya,  where  one  or  sometimes  both  bear  on  una  aide 
another  axillary  piece,  making  seven  or  eipht  arms  in  each  of  tbcae  raja,  or, 

First  anal  piece  aa  large  sa  the  largest  iirsl  radial  [lieces,  and  bearing  abon 
Iwo  beptagonal  or  octagonal  pieces  of  near  its  own  site  in  the  second  r«iig«, 
with  three  smaller  pieces  in  the  third  range,  and  two  or  three  tniuute  pieces 
over  these,  one  of  wbich  ia  wedged  in  between  Ihe  brachial  pieces  above. 
First  interradial  pieces  generally  larger  than  the  second  radiala,  heptagonBl 
or  octagonal,  and  surmounted  by  two  smaller  pieces  in  the  second  range,  OTcr 
'Wbicli  we  usually  see  one  or  two  small  pieces  wedged  up  between  the  onter 
brHcbial  pieuea  of  the  rays  on  each  side.  There  is  also  usually  a  small  inter- 
aiillary  piece  between  the  secondary  rndials  of  each  ray,  but  it  seema  never 
large  enough  to  extend  down  so  far  aa  to  truncate  the  apper  angle  of  aoj  of 
the  third  primary  radials. 
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l-fiiifjf  and pogition.     Lower  bed*  of  ".h«    B;r".!ir:^i  rnij.     l*:"r:-  7ir- 
bosirrroui.     No.  58  of  31  r.  Wachama;h's  ::U*:u:=.. 
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".•]•  trpe  upon  which  this  penu?  wa?  fo^r.  :*i  '  Y  r-r*.'      "    it  i  *  * 
■bin.  firoad,  cup  shHpod  l»o«iv,  wi:b  &  irir^-Ti  -i;.'.    it!   *-  :-■ •    tl    .--i  -  ' 
«:  iri  Ii-iJ  ahiive.  and  roun«i<il  uii-ier   '*.  ^.'.  ■  ■*  ' :  ''-l-.  1 1'  u:  ■  •  -    t^-:  ■  i..—   t:.    i 
ij  ,<'j  illr  a  hitle  impre?pe«l,  or  le?5  prC'C.'.r.*!::  -hl  -:f   t-j-   n  :  .i.    iii  "i.--" 
ii»:  i.ii-rp<  ezteniiinf:^    h<jrizonra!Ir  ourtrir:  i'.    i.~:  .-  :  .:  ?«    Li  -:  ■  -ti  i  ~ :." 
i''ric  itn-Jer  side.      In  some  specitrs  :t-  •  a^*  :•  i :".  :  -  t-t.*^    -:*---i-L  -..    :^i 
r.  j:.  rart-lv  he  said  to    prtiject  bt-yi)T.J -^e  **rT:-i  ;.::r  i-i'  ^-i*        "  -    -^■ 
Ti»  b-1r  plates  are  mod^THtelr  thick,  al  :  f^rari:^  i  ■  -  -r--     i-r. '.'■'..  :  •  -i  .:  -r 
^p  sutures,  so  as  to  present  a  xniire  or  Us*   ::ittx    fi-^i:*    "w:    -'    !■  :  :- 
hrn,:  «'r  radiating    cost*,  though  there  ar*  r^zlj  s=-l.  _i i*-"j.": .  i •  i'  -i* 
carvrsofsome  tif  the  plates. 

Tbe  nearly  or  quite  flat  raiilt  i^  compo«*i  o:'-i*\-l1  .rr*-z'--^'  t::-*  :•   *^i 

Hail  ir  convex  pieces,  of  mo'leraie  «iz*.  tl*  =:!:  :.-=  :i*«   r. t -.-::*-?  r  ?  -;   :": 

•  pruiaioeut,  raflier  pninted  node,  ihat  t^\'^  r*.  :s  ?■.  r.*    :  i-**:    =**:   ir*-      ti 

iLioftjIiorl  spine.      The  opeDin)r  is  de-.iirilv  liTeri..     .:-.ti  -••i:-ri-  :-:t 

iiil  ?i'ie  4Woir  the  hi>rii«m  of  the  arm  ?  A-e? :  fiTLr'-lz.*-  .:  .;     :  '^':  -l.--  i  - 

til  fi  fti  the  arm  openings,  or  rarely  «I:^-h:'.y  i"r  .t*  v.^r.      I:  -§  -^-*r  •  - :  t  r  i 

a»;h.rkened  protuberance,  however,  a*  ;::  /'.-.vf-i'  ii  i  .{.-£-•  —  -  *  ■    -  -.: 

i*AM  shows  thin,  broken,  altniptly  prcje;::-^'  •  i^r*.  is   •'  f  l-.-l  -,  •.--     -  1 1 1 

t*".  pnnliiced  into  a  short,  sleoder  tuhe.  or  5.-; ai.ti  ::.'.■.•:.*.:.•..•■.-_:  r  .  i' 

ti"^  'Dtally  hark  ward. 

■•-■In?  number  and  arrangement  of  the  jlece?  c:~:'-:-r  "i*   "■'t-  »    *   'is 

K^ip  to  the  thini  radial  pieces  inclu^ir.-.  •':.'.*  ^-l  ;r   -Tr^-z'r  :  .  -•••:-  t- 

^'Mi^i  fri>ni  Acfinocrinu^,  with  whii.h  i:  aL-  >  irr-.r*  .i  li'  -  j  •:  *  t— ._     ;  ■-- « 

■J't'f  lets  (rroiiped.  or  peparatcd  hy  Intrr.-a  :"...".  *:. :    -r   '.  *::ir-    i-  .  -.-T-r 

'>'?^.:i;;  A  ci>ntiniioiis  Herics  kU  aru'in-l.  a?  in   Bi'  r- -.   •  -  :    -   ti    'i-i-  .-: 

*•*    li*  \'\  Srrntt.rnnuf.      It  Hot  only  ill  rTvr:!    f:   '...A"       "     -^^  -  •    - -•    .     ----- 

lirvi'rsil  |ih\*siii;r"^niy  and  ihc  natnrv  a.\.\  ;•;*!•..:::-     :---.-      .■   :."- 
'  -jf.T  ill  having:  its  anna  ench  CHnij.i.i?-.  i    .f   i    :    .-   t  r-:  -•    :"   .     -•".    "  -* 
7'  r^\»l..,e  ,,ll  (f,f    ^.tf'urrufmng.  n.s  in    Athf.K    -j'-i--,*    ::    i^   -a  ■  -----     - 

I'-'Tlt-ly    in    i>thfr    rosper.t*.     Thi-s  pe-. ':'.>r!*j     "   ;.a-.-/   •:-.    '--n-    -:    i 
■  ■-■■ '-"l  *if  a 'louhle  s«*  fit- j»  of  alt  ♦•rii.it  i"  j:  ]■!•■■■• «   •#  -i-   ^.i   -- .      ti  ._    ■-.     -. . 
■'  •  .'.•.■;n*.  i«  not  only  continual  down  r</ tli-  i  ■ '.7.  •-•.:-«■_-?.-•- 1 .  i 
'  =  ■   '.  "I'.hif  rjiy<  iiicliidrd  as  a  part  of  th*r  "Xs..^  .r  :  .^   •     ;-    i_i  •-  ■:-.-.* 
"    -.re  ii«-,\rly  "on»'-f«Mirth  of  the  way  down  i\i*:   sii-.  : .-  t,:_  l   -.-.^      -  ---, 

f-    '"Mlje  third  prinuiry  ru  Hals. 

T  -  «  I  or  ir%i-ti  known  true  typical  5p»rci*^5  of  :ri>  ;:-•.-•  firr.  «•.  -  •-■.•».    l 
f  ■    'v»!  ih«^  Ciin  he  ri*adilv  di4tinL!ui.«hc-d  at  a  ^'!a'  .t  :>  :.-.  "i*  t     *■  .  .-Ti-.-i. 

T- ■•    V  li-.wevcr,  at  l«'rt!»l.one,  an'l  prohaMy  two.  "r.:.  .■»:.   «.' j.-'  .'•-•    .•  r  r- 

'  ••  •"■:'i  i.ri^  HS  it  wi*re  hetweeu  .Vfy/B'/zTinii;  aiil  Sic  "-r-'^t    s-  : z 

»:*  fvrj*    of   hiith   to  such  an  ext«-nl  tliAi  <.n*-  vf  *;-:_:     .-:••      .V-     • 


kl     .^   , 


*   '"  lii;i    wfis   reffrr»*d   hy  Trof.   Hull  to  .V'/m'- t  r. ■.*     . 

>:i'l   I.  M  i^eitinn  or   suli^jenud  of  ArtOi"rri*itif\.  w!i!>  *:.-   :.   i^r 
•*■  'r.i:eri  hv  u*.  Arfht'icrifiut  {Succucrinut  ?)  amplur.*    r  •.  .a-f- 


v.  *.  ■»  -  -^ 


•  ■<.-,  •!,...,!.  Ufji'-rt,  WiHi'Dii^in.  lowii  aii<l  Minn****'*:*,  i :.  V.  A. -.2.  "i, 

'■•■   "i-.r.  ■!  •••. !*■*••  tliuf  tho.i*!*  p'liiarkftMM  trun'':ir»'il  *  T'lf.  w.".  i"'.  '\ — *    -.       --«. 

*-4:  N  ».  ii.  •■-.  l***'!.  p'    '*'•  *»»!.  "'1  ri'ally  >»el'in«  !■•  .V».7i>««^iii'i». 
;.  :-  f-»«,i....^  M'  »ir<*a<iy  Iritimiffii.  th.it  th;i*  in.iy  n  i*.  I*  'ii-:.'."!  fr   ■'.  •*•   '':'.%     •  ••! 
'  •*  n"  .;#, .  ti?  ;ti.  ie  I*  i;trKt«r  :ind  UH'ri*  n>hii>(,  ti>»UHVfr.  ji'.l  :  '1-  :•-  •   -.v  :    ■  --  ■  .    •. 
"'»  4 1 ;  *  (•  ..ij!  rhi»*  n-iicf -•'•Mit*«tiMi«liii|c  up  ifn' r.i'iij.  SI-.'..-- i.f  ••,- -■-  '..  .   .'.'    >     , 
k'       ■*  '«  r:i  >.<frif-  .  rU'T  d«ti4iU.  aii'l  ••:iiin'  fr<iin  tlii*  mj-.-r  i  !»r:  ■  *  ".•    i',    •       ►  - 

'         ••  It',::.  '-i.'  :i.w*-r,  while  ncarcrly  uny  *pvoie»uf  Lriu-iids  krv  t/-..*:v-: .  ■. .  ■-.     . 
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vinced  ibnl  it  ia  not  t.  Irai  Aetinofrinut.  Bnd  htlieTcd  it  related  to  Sarteerin*. 
From  direct  compamons  Willi  Prof.  Hali'g  tfiiicsl  ^peciuiens  of  the  a)irciei  M. 
n'/iitri,  in  the  Miueiitu  of  lliu  Uiiirersily  of  Uicliigaa,  Ptofessora  Wincbeil  mhI 
Mnrc;  wen  hIbo  led  lo  rrfer  Silurian  epeciei  oC Saccocrinut  to  Mrffiiloeriini$. 

Tbe  Si luriair typical  furmi  of  Sa'MicrJuat  have  the  same  arni  etruetura,  h 
irell  Hs  ussentiallj  riit  faiae  arcHngFiueDt  of  body  platce,  u  MigUtotrvau,  bU 
differ  in  linving  a  mueli  mure  elnngaied  uarrow  body,  compoied  of  tbin  «*<n 
plates  (wilhout  excatated  tuturcaj  and  a  proluberaut  obconic,  inaleiiil  of  A 
Hut  or  impreised  baBH,  hIso  b  eubcentral  opening  (or  pruboacis?)  insIeaU  of  a 
decidedly  lalcral  pruboscidiform  opening  in  the  vanlt,  thus  preseDiing  a  deri- 
<)edly  dilTerenl  general  pbyiiugnoniy  from  tbe  typical  CarboniferouB  rorms  of 
Megitltxnau.  Ifirebad  only  tlie  typiunl  riirnii  of  these  two  groups  to  deal 
trilh,  there  would  be  nu  dilBcultx  in  separating  them.  Tbe  two  Ei>ect«*,  Ot 
TurietiVB,  Whiiti  and  amplur,  howrver,  are  not  bo  easily  disposed  of.  since  th^ 
biiv«  the  same  Ibiu  smooth  platea,  without  impressed  saturea,  seen  in  Saeeotrt- 
nut,  and  nearly  as  protuberant  a  base,  while  their  body  is  exaetly  intensedUM 
in  form,*  and  their  arm  structure  the  same  as  iu  hutboriheseeroups,  with  wbtek  ' 
tboy  alio  equnUy  agree  in  the  number  and  arrikngcmeDt  uf  the  boilj  plale*. 
We  have  ncTer  icen  a  ipeuimen  ot*  any  of  tbe  Silurian  species  of  Soetoerinn 
sbowing  Ibe  rault,  but  all  the  eeatB  we  have  examined  srem  lo  show  that  II 
was  nenrly  flat,  and  bad  either  a  subcentral  opening  or  proboscis,  imd  M 
traces  of  a  decidedly  latarnl  opening  m  in  typical  forms  of  Mrgittorrina*.  A 
specimen  figured  by  Dr.  Iloemcr  \a  his  work  on  the  Silurian  foasils  uf  Tennt*- 
ecc,  tbows  tbe  vault  to  be  protoberaut  in  the  middle  and  provided  with  W 
opening  there,  with  satne  appenrnnce  of  being  surrounded  by  the  remain*  oT 
the  base  of  a  proboscis,  thoutth  it  may  possibly  be  only  ■  simple  opening  is  ■ 
prominence.  In  tbe  Carbunlferons  species  Whitri,  as  already  atal«d,  there  lak  i 
small  subccntral  opening  in  the  Jcprrssed  vault,  without  any  iraces  of  a  pr»< 
boBcis,  and  we  can  now  scarcely  doubt  that  Ibis  i»  the  case  with  tbe  amplat, 
nnd  the  vault  of  both  these  species  also  dilTerJi  from  tbai  of  the  typical  Mtfi^ 
loerima  In  being  aotnpoBed  of  innumorable  minute  pieces. 

Although  (here  are  a  few  points  in  regard  to  the  relations  between  lh*M 
groups  that  we  have  nol  yet  been  able  entirely  to  clear  up,  we  are,  from  alt 
Ibe  laeta  now  known  to  us,  inclined  to  believe  that  Saccaerima  sbould  b« 
rangi'd  as  a  siibgenng  nndtr  JUfffi'iJoeriiut.  At  any  rate,  if  the  species  ITitM' 
and  iimylut  are  lo  be  included  under  .ViyiVowiiui  at  all,  we  think  ibey  shonlA 
I'lrliiiiilv  1>u  allensl  placed  in  a  separate  subgenus  from  Ibe  typical  forms,  and  Ha- 
ul tbi^.«?~r|iieEliDHS  can  be  more  deBuitely  set  tied  frotD  the  study  of  more  exiensl** 
luUi'i-tmiiB  we  prefer  lo  retain  for  this  subgenus  tbe  name  Saecomnui.  With 
ibi^^e  limits  the  genus  Miyulocrinui  would  include  the  following  Americaa  Car- 

1,  MEdisTocBiiiita,  Owen  and  Shucnard,  IB5D. 
Body  short,  broad  and  composed  of  rather  thick  convei  pieces;  base  llM, 

lo  Ihose  t»o  horUonis -f  ii !■■.■  ■    ,,i  ..  i  iL.    .1,.  ■   .,,.    ,  I   i      .\.:  ■:  ■   -i-- 


•pooiraoni  clearly  show  L -  ■■  ■ 

the  anal  Bids,  »« In  the  ivi i    "■,■..... 

i-ver.tbal  be  has rewnil)- found  n  fr>i>.-ini,'Ti  ..r  ih.. 

rplalioaa  of  our  amplia  U>  tCal  tpeeliui,  H  li  highly  pj 
lue,  without  a  proboBols. 


ml  casta,  having  all  ih 
lira  a*  Mart  and  br":i'i 

Indiana,  have  the  bniiy 
:  Carbon  Ifcruiiaipeele-- 
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A.  oratutj  A.  tecurus^  A.  oputculut^  A*  exarptus.  A,  i^flreqmentf  A,  /A<r/ta,  A,  thf» 
/!>,  A.  thoa*^  A,  loceliutjA,  texarmatuty  A.  retieulahUj  all  described  nnder  Acti^ 
nocrinms  by  Prof.  Hall.  Also,  A,  Fosteri  and  A,  Hurdianut^  McCbesnej,  and  oar 
A.  longuM  of  tbis  paper. 

It  is  wortbjof  note  tbat  all  tbe  known  Burlington  species  of  tbis  group  came 
from  tbe  Lower  Barlington  beds,  as  bas  been  determined  by  Mr.  Wacbsmuth, 
by  careful  observations  continued  tbrougb  many  years. 

ACTIXOCRINITES.    Section  (a). 

ACTIMOCRIVITES  PEK1C1LLU8,  M.  A  W. 

Body  small,  inrersely  campanulate,  or  with  sides  expanding  rapidly  from  tbe 
truncated  base  to  tbe  secondary  radius,  wbicb  witb  tbe  brachial  pieces  curve 
a  little  outward.  Base  much  depressed,  or  about  four  times  as  wide  as  high, 
broadly  truncated  and  but  slightly  concave  below ;  margin  more  or  less  ex- 
panded horizontally,  and  deeply  notched  at  tbe  sutures.  First  radial  plates 
comparatively  rather  large,  and  about  twice  as  wide  as  high.  Second  radialt 
near  half  as  large  as  the  first,  about  twice  as  wide  as  high.  Third  radials  a 
little  larger  than  tbe  second,  wider  than  long,  and  pentagonal  in  form,  tbe 
lateral  margins  being  short,  each  supporting  on  each  of  its  superior  sloping 
sides  a  secondary  radial  of  about  its  own  size,  which  in  its  turn  supports  two 
free  arms. 

Anal  pieces  unknown  above  tbe  second  range ;  first  one  smaller  (particu- 
larly narrower)  than  the  first  radials,  and  supporting  two  others  of  its  own  siie 
in  the  next  range.  Interradial  pieces  three  to  five  in  each  space ;  first  one  at 
large  as  tbe  second  radials,  hexagonal  in  form,  and  bearing  upon  its  upper 
sloping  sides  two  smaller  pieces,  above  which  there  is  generally  one  or  two 
minute  pieces. 

Arms  free  from  their  origin  on  tbe  secondary  radials,  and  composed  below 
of  slender  rounded  pieces,  the  first  of  which  is  about  twice  as  long  as  wide, 
and  more  or  less  constricted  in  the  middle ;  beyond  this  the  lateral  arm  on 
each  side  of  each  ray  is  simple,  with  its  second  piece  like  tbe  first,  and  fol- 
lowed by  two  or  three  other  shorter  wedge  formed  pieces  before  passing  into  a 
double  scries  of  small,  alternately  arranged  pieces.  Inner  arms  of  each  ray 
bifurcating  on  tbe  first  piece,  and  one  of  tbe  subdivisions  in  one  or  both  bifur- 
cating again  on  the  first  piece,  thus  making  from  seven  to  eight  arms  to  each 
ray,  or  from  thirty-five  to  forty  in  tbe  entire  series.  Tbe  single  piece  below 
and  the  first  above  each  division,  is  slender,  rounded,  and  more  or  less  con- 
stricted, and  generally  two  or  three  wedge  formed  pieces  follow  the  latter  be- 
fore the  commencement  of  the  double  series  of  alternating  pieces,  above  wbicb 
tbe  arms  are  a  little  wider  and  of  moderate  length.  Vault  unknown  ;  probos- 
cis very  slender  at  the  upper  end,  and  apparently  of  about  tbe  same  length  as 
tbe  arms. 

Surface  of  all  the  body  plates  deeply  excavated  at  the  corners,  and  promi- 
nent in  the  middle,  the  prominence  of  the  first  radials  usually  forming  a 
transverse  ridge,  from  which  a  single  more  or  less  defined  vertical  ridge  as- 
cends the  second  radials  to  the  middle  of  the  third,  from  which  it  bifur- 
cates and  continues  to  the  secondary  radials. 

Height  of  body  to  tbe  top  of  secondary  radials,  about  0*22  inch;  breadth  at 
the  top  of  secondary  radials,  0-40  inch ;  length  of  arms  if  straightened  out, 
about  0-70  inch ;  breadth  of  do.  at  the  widest  part  near  the  middle,  0*05 
inch. 

This  little  species  is  allied  to  A.  lucinay  Hall,  which,  before  seeing  specimens 
showinp^  the  arms,  we  had  supposed  to  belong  to  the  A.  muUibrachiatui  group, 
but  which  is  a  true  Actinocrmites.  Our  spfcies  differs,  however,  in  having 
the  arms  more  frequently  and  differently  bifurcating,  so  as  to  make  from 
thirteen  to  fifteen  more  in  the  entire  series.  Its  arms  also  difier  in  not  being 
subspinous  on  their  margins. 
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Th[B  Bpecies  U  Bppnrenllr  most  nearlj  allied  to  JV.  Armcornit,  Hall  ((F-)i 
bat  liilTiin  in  baviag  a  greater  number  of  ranges  of  brachial  piecei  InelndMl  ■! 
a  part  of  the  n-nlli  of  the  bnd;.  and  lliese  pieces  wider  and  comiDencing  M 
double  series  farther  donn.  Its  opening  is  also  placed  decidedlj  lover  erta 
tban  the  proposed  species  Act.  minor,  of  Hall,  being  digtlnctlir  beloir  the  bort- 
Eon  of  the  lower  edge  of  the  nrm  opeainKs,  and  nearlj  halfwav  dovn  tbc  lid*, 
measuring  from  tlie  highest  part  of  the  vault.  Its  larger  rauU  piece*,  except 
iog  the  middle  ooes,  are  also  more  prominent  and  pointed,  I[«  bodj  M 
vault  pistes  are  all  much  more  cooex,  ite  arm  bases  stouter,  its  Taalt  In* 
depressed,  and  its  opening  deridedl]'  lotrer  than  in  M.  tupirlatut.  Hall  (ap.). 

Localiiy  and  potilion.  Upper  Burlington  beds  of  the  Lover  Carbonifemu 
at  Burlington,  Iowa.     No.  161  of  Mr,  Wachgmuth's  colleclion. 

Genus  DORYCRISUS,  Roemer. 

DORVCHCHUB  CANlLICULilTUB,  M.  and  W. 

Bodj  acder  medium  siie,  cup-sbaped  belov  the  a rois,  rather  rapidly  ex- 
panding from  tlie  lower  margins  of  the  lirat  radinle  to  the  arm  bases.  BaM 
eitreraelj  sborl,  lis  entire  height  merely  consisting  of  the  tbickness  of  tlie 
plates,  subheiagonal  in  outline,  with  small  lateral  notches  at  the  sutniet, 
Ecarcel}'  projecting  below  tbe  first  radial  and  first  anal  piece  ;  facet  for  tha 
Bttnehment  of  the  column  ocuupjing  about  half  the  breadth  of  the  base,  roond 
Bud  rather  deeply  impreised.  First  radial  plutes  about  once  and  a  half  as  vida 
as  high,  all  very  nearlj  hexagonal,  there  being  scarcely  any  perce]>tible  angl* 
at  the  middle  of  those  over  the  sutures  of  the  bnse.  Second  radials  scarcolj 
hniraa  large  as  the  first,  about  once  and  a  half  as  wide  as  long,  and  preseotioi 
the  usual  quadrangular  ontline.  Third  radials  a  little  wider  and  shorter  ibaa 
the  second,  pentagonal  in  form,  and  bearing  on  their  upper  sloping  aide*.  [■ 
tbe  posterior  rays,  two  stighlly  smaller  secondary  radials,  each  of  vhicb  id^ 
ports  two  brachial  pieces,  thus  giving  origin  to  four  arm  openings  to  each  of 
these  two  rays ;  while  in  tbe  anterior  ray  one  side  of  the  third  radial  menly 
bears  a  series  of  branchial  pieces  leading  to  an  arm,  and  its  other  side  a  »«r- 
tiary  radial,  supporting  two  brachial  pieces,  thus  making  three  arlDS  to  tUi 
ray.  In  both  anterior  lateral  rays  each  third  radial  bears  on  each  tide  two 
brachial  pieces  in  direct  succession,  making  only  two  arqi  openings  to  each  of 
these  rays,  or  fifteen  to  the  entire  series.*  ' 

Anal  pieces  about  eight,  belov  the  harixon  of  tbe  arm  openings;  fim  one  m 
wide  as  the  first  radials,  and  a  little  longer,  hept^onal  in  form,  and  beariog 
three  smaller  pieces  in  tbe  second  range,  above  vhlch   there  are  five  smalbr 
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AGTINOCRINITRS.    8eetum(b). 

AoTMooBniiTis  L0V0U8,  M .  and  W. 

Body  rather  elonc^te-obconic  below  the  arms,  the  sides  expanding  gradn- 
allj,  with  a  moderately  conrez  oatline.  from  the  base  to  the  tertiary  radial 
pieces,  which,  with  the  brachial  pieces,  cnrye  Tery  slightly  outward.  Base 
about  twice  and  a  half  as  wide  as  high,  not  thickened  or  expanded  below, 
and  but  Tery  slightly  notched  at  the  sutures ;  facet  for  the  reception  of  the 
column  large  and  moderately  concave,  with  a  rather  large  central  perforation. 
Firsts  radials  comparatiFely  large,  Tery  nearly  or  quite  as  long  at  wide. 
Second  radials  scarcely  half  as  large  as  the  first,  about  as  wide  as  long, 
quadrangular,  pentagonal  or  unequally  six-sided.  Third  radials  of  about  the 
same  size  as  the  second,  pentagonal,  hexagonal,  or  heptagonal,  and  each 
bearing  on  its  superior  sloping  sides  two  secondary  radials  of  near  its  own 
size,  each  of  which  supports,  on  its  outer  sloping  upper  side,  brachial  pieces, 
leading  to  an  arm,  and  on  its  inner  side,  above,  a  small  tertiary  radial  giTing 
oriein  to  two  arms,  thus  making  three  arms  to  each  main  dirision,  and  six  to 
each  ray,  or  thirty  to  the  entire  series.    (Arms  unknown.) 

Anal  plates  five  or  six,  the  first  being  of  the  same  size  at  the  smaller  first 
radials,  hexagonal  in  form,  and  a  little  longer  than  wide ;  second  anals  two, 
about  two-thirds  as  large  as  the  first,  and  irregularly  heptagonal  or  octago- 
nal ;  above  these  there  are  two  smaller  pieces  in  the  third  range,  and  one 
or  two  still  smaller  pieces  above  the  latter,  the  upper  one  being  barely  large 
enough  to  separate  the  posterior  lateral  brachial  pieces  of  the  two  posterior 
rays.  First  interradial  pieces  about  half  as  large  as  the  first  radials,  heptago- 
nal, and  supporting  two  smaller  pieces  in  the  second  range,  above  which  there 
are  one  or  two  still  smaller  pieces  in  the  third,  and  a  minute  piece  over  the 
latter,  wedged  in  between  the  brachial  pieces.  In  each  interaxillary  space 
there  are  usually  two  intercalated  pieces,  the  lower  of  which  is  sometimes  as 
large  as  one  of  the  tertiary  radials,  while  the  upper  it  very  small,  ana  wedged 
in  between  the  brachial  pieces. 

Vault  conical,  and  nearly  three-fourths  as  high  at  the  body  below  the 
arms ;  composed  of  irregular  pieces  of  moderate  size,  some  of  which  project 
in  the  form  of  small  pointed  nodes  or  short  spines,  passing  gradually  into  a 
rather  large  subcentral  proboscis. 

Surface  of  all  the  body  plates  rather  distinctly  convex,  but  not  properly  tumid, 
and  showing  but  the  faintest  traces  of  an  eifort  to  form,  on  some  of  the  small- 
er pieces,  an  obscure  radiating  ridge  near  each  side.  In  most  cases,  how- 
ever, these  are  entirely  obsolete,  and  the  plate  seems  to  be  merely  evenly 
convex. 

Height  of  body  to  arm  bases,  1*2)  inch  ;  breadth  of  do.  at  arm  bases,  1*40 
inch;  height  of  vault,  about  0*80  inch. 

In  the  structure  of  its  body,  as  well  as  in  its  arm  formula,  this  species 
agrees  with  Aetinocrinut  datnuy  of  Hall.  It  differs,  however,  greatly  in  form, 
as  well  as  in  the  surface  characters  of  its  body  plates,  being  rather  elongate 
obconical  below  the  arms,  instead  of  "very  broadly  subtnrbinated,  and 
spreading  more  rapidly  above  the  third  radial  plates '"  while  its  body  platet 
are  merely  convex,  instead  of  being  "  elevated  into  strong  angular  nodes,  some 
sometimes  marked  by  low  ridges  on  the  lower  part,"  and  by  "strong  angular 
ridges  "on  the  upper  part. 

Its  elevated  conical  vault,  passing  gradually  into  the  nearly  central  pro- 
boscis, and  narrow  obconic  body  below  the  arms,  give  it  a  peculiar  fusiform 
outline.  In  the  nature  of  its  vault  it  resembles  quite  nearly  A.  cotUUiu  of 
Hall,  from  which,  however,  it  differs  widely  in  other  respects. 

Locality  and potition. — Lower  beds  Burlington  group  of  Lower  Carbonife- 
rous, Burlington,  Iowa.     Mr.  Wachsmuth's  collection. 
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Surface  of  all  the  plnles.  including  tbo»e  of  the  vitnlt,  regalarlj  gnnalir. 
Column  of  modcrntc  lize,  round,  nod  compo««d  near  tbe  bate  of  «l(«ra>te)r 
tlikkcr  and  thinner  pieces,  wilt  radiately  striated  auifaces,  and  perfonilcdl^ 
a  Tery  Bmnll  nearly  rounded  central  canBl. 

Height  of  body  lo  top  of  T>inlt,  OBH  inch  ;  breadth,  including  thiee  braehlil 
piec:e9  on  each  side,  1-13  inches;  breadth  of  concavity  of  nnderaide,  0-5T  ineb; 
thickness  of  column  0-40  inch  from  liase,  onincli. 

This  species  differs  from  all  the  others  yet  known  from  the  Barlin^ton  f  roUi 
in  hniini;  three  arms  to  each  posterior  ray.  It  is  most  nearly  allied  lo  A.  M- 
litiui,  Uall,  a  einfile  individual  of  which,  out  of  $,  considerable  number  in  Vr, 
WAclinniuth's  vollectioD,  tins  abnormally  lit  ree  arms  in  nne  of  the  posterior  rayi 
all  llie  othere  having  two  lo  each  ray  nil  around,  it  differs  also  f^om  all  of  theM, 
however,  as  well  ns  from  the  originnl  type  now  before  us,  In  havinfc  tbe  coBca- 
viiy  of  the  under  side  loss  deep,  and  all  ihe  pieces  surrounding  it  more  tumid, 
wiiilc  the  form  and  proportions  of  Its  body  pieces  are  dilTerenl,  its  anal  KgioB 
muih  more  protuberant,  and  its  vault  pieces  less  rounded  and  swelled.  lU 
Burfiice  is  also  more  coarsely  granular. 

l.ocaliiy  and  petition.  Highest  part  of  the  upper  bed  of  the  Burlington  gnm 
at  llurlington,  loiva.  Lower  Carboiiiierous.    So.  146  of  Mr.  Wacbsmutb'l  col- 

Genua  PL.^TTCRISITES,  Miller. 

PLAtt-CnINITIB  TEMDlBRACHIlTDa,  U.  and  W. 

Body  rather  «ma11,  sub|i;lobase,  being  somewhat  wider  than  high.  BaM 
shallow,  oc  disli  shaped,  willi  a  snbpciitajninal  outline  and  a  rather  broal 
shallow  concavity  bctow,  nearly  twice  as  wide  as  the  rather  small  round  facet 
for  the  atlachment  of  the  colnnin.  Kirst  radial  pieces  a  little  wider  than  high, 
having  a  general  qnadrnngulnr  form,  but  with  the  superior  lateral  aDglei 
slightly  truncaleil  for  ilie  reception  of  the  iiiterrndial  pieces,  and  the  lower  side* 
a  little  convex  in  outline  ;  sinus  in  the  upper  side  of  each  equaling  about  half 
Its  breadth,  and  extending  down  on  the  outer  side  about  one-third  to  one-fonrth 
its  length.  Sutures  channeled  by  the  beveling  of  the  edges  of  tbe  platM. 
Second  radial  pieces  very  small,  wider  than  long,  triagonal  In  fonn,  and  *ed|- 
hig  ont  on  each  side  so  as  lo  allow  tbe  first  brachial  (lieces  to  come  Id  contact 
with  the  first  radiala  at  the  lateral  edges  of  the  sinuses  in  the  same. 

First  divisions  of  the  rajs,  from  their  origin  on  the  second  radial  plecei, 
each  round  and  composed  of  a  single  scries  of  somcwliat  wedge  shaped  piecM 
to  (lie  fourth  piece,  which  has  a  peatagonal  outline  and  gives  origin  to  two 
e  of  which  is  smaller  than  the  other  and  without  fartbcr 
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This  species  is  related  to  Platyermus  AmerieantUj  of  Owen  and  Sbnmard, 
with  which  it  agrees  in  the  size  aui  form  of  its  body.  Its  surface  sculpturing, 
however,  is  somewhat  different,  that  species  having  merely  a  nodular  ridge 
running  along  the  lower  and  lateral  margins  of  the  first  radial  plates,  and  two 
others  starting  from  the  lower  lateral  angles  and  converging  to  the  sinuses  in 
the  middle  of  the  upper  edge,  with  little  isolated  nodes  on  the  intermediate 
spaces  ;  while  in  the  species  under  consideration  there  are  merely  three  some- 
what nodular  ridges,  parallel  to  the  basal  and  lateral  margins  of  these  plates, 
with  more  or  less  granules  in  the  central  region.  As  such  markings,  however, 
are  subject  to  some  variation  in  individuals  of  the  same  species  of  this  group, 
we  should  not  have  regarded  the  differences  mentioned  of  sufficient  importance 
to  warrant  the  establishment  of  another  species,  if  it  were  not  for  the  addi- 
tional  fact  that  Mr.  Wachsmuth  finds  specimens  agreeing  exactly  with  Owen 
and  Shumard's  species  in  the  ornamentation  of  the  body,  and  yet  having  only 
six  arms  to  each  ray,  or  thirty  in  the  entire  series,  .instead  of  eight  to  each  ray, 
as  in  that  under  consideration. 

P.  Worihenij  Hall,  agrees  with  this  in  having  eight  arms  to  the  ray,  but  they 
are  much  stouter,  and  differ  in  being  roughened  by  numerous  small  asperities, 
while  its  second  radial  pieces  are  much  smaller,  and  each  supports  on  each 
side  above  only  two  very  short  pieces  between  it  and  the  first  bifurcations 
above,  instead  of  four.  Similar  differences  are  also  seen  in  the  details  of  the 
other  divisions,  while  the  surface  ornamentation  of  the  two  species  is  entirely 
different,  and  the  base  of  the  Wortheni  is  flat  or  broadly  concave,  instead  of 
being  moderately  convex  with  merely  a  central  concavity. 

Locality  and  position.  Upper  beds  of  Burlington  Limestone,  Burlington, 
Iowa.    No.  218  of  Mr.  Wachsmuth's  collection. 

Genus  PROT ASTER,  Forbes. 
Protastsr?  obeoarius,  M.  and  W. 

The  disc  of  this  species  is  circular  in  outline,  slightly  convex  above,  and 
measures  from  0*20  to  0-30  inch  in  diameter.  In  most  cases  it  looks  as  if  merely 
covered  by  a  smooth  membranaceous  integument.  Some  casts  of  its  external 
surface,  however,  seem  to  show  traces  of  flat,  nearly  smooth,  imbricating  scales 
above.  The  five  arms  are  slender,  flexible,  and  rather  long  in  proportion  to 
breach.  In  a  specimen  with  a  disc  measuring  0-25  inch  in  breadth,  the  diame- 
ter of  the  arms  near  the  disc  is  only  0-05  inch.  None  of  the  specimens  show 
the  entire  length  of  the  arms,  though  some  fragments  of  them  were  seen  lying 
detached  in  the  matrix,  about  0-55  inch  in  length,  without  being  complete  at 
either  end.  From  the  breadth  and  gradual  taper  of  these  it  would  seem  prob- 
able that  when  entire  they  may  have  been  0*75  to  1  inch  in  length.  Their 
impressions  in  the  matrix  give  no  indications  of  a  longitudinal  furrow  along 
the  under  side,  but  show  that  there  were  about  six  pairs  of  arm  pieces  in  a 
length  of  0*16  inch.  These  pieces  appear  to  be  nearly  though  not  exactly 
opposite,  and  each  one  provided  below  with  a  comparatively  large,  round,  deep 
pit  or  pore,  near  the  middle  of  its  anterior  side.  Along  their  lateral  margins 
there  appear  to  be  impressions  in  the  matrix  of  very  small  spines  (one  to  each 
arm  piece),  though  if  such  they  must  have  been  extremely  short.  Impressions 
of  the  upper  side  of  the  slender  arms  show  them  to  have  been  somewhat 
rounded  above,  with  the  nearly  square  arm  pieces  slightly  alternating^  Some 
of  the  impressions  seem  to  show  traces  of  central  poies  or  pits,  one  at  the  mid- 
dle of  each  pair  of  pieces,  though  in  others  no  traces  of  these  are  visible. 

We  have  numerous  specimens  of  this  little  species  before  us,  but  as  they 
are  all  merely  in  the  condition  of  casts  and  moulds  in  a  very  fine,  somewhat 
granular  matrix,  they  do  not  show  the  details  of  its  structure  very  clearly.  As 
far  as  its  structure  can  be  made  out,  however,  it  seems  to  agree  well  with  the 
general  features  of  the  genus  J'rotafter,  as  illustrated  by  Prof.  Hall  in  the 
Twentieth  Report  of  the  Regents  of  the  University  of  N.  Y.  on  ih©  State  Cabi- 
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net  of  Nut.  Hist,,  lliou^h  not  with  Mr.  SAltsr's  figarei  of  P.  MitionL     II  «fll 

probnbljr  be  Totind  to  be  gencricallj  dixincl  rmin  tbe  SilarUn  (fpic&I  lorm»«l 
ProlviiT,  but  we  prefer  lo  place  it  prorigiooRtlj'  in  (but  genUB  for  ibe  prtnot 
We  •ro  not  awnre  lliHt  niij  well  ileEaed  Bpecies  of  the  keddb  Prolailrr,  h(nr> 
ever,  biive  been  fouad  io  CnrbODireraua  racks, 

Loeulilg  and  poiiiion.  CrKnforiieville,  laJinnai.  Keokuk  division  of  lb* 
Loner  Carboniferous  series. 

MOLLUSCA. 
GenuB  CU,£N0CARD1A,  U.  and  W. 

iX^'i'm,  to  gape ;  iHftiit,  the  heart ;  lo  alluaion  to  in  gnping  front  and  gene- 
ral lorm]. 

BUeil  equival»e7  rather  thin,  very  inequiUteral,  more  or  less  oral,  bcAki 
•mall,  depressed  and  nearij  lermintil ;  vnlves  HlronRly  guping  in  fmni,  aod    I 
closed  behind  ;  hinge  unknown,  bat  short  and  without  cardinal  area ;  sorfMI    I 
wllh  uoncentric  etriv,  crossed  on  ibe  posterior  dorsal  region  bjfaiDllj'  marktd    I 
radiuting  costs,  and  on  tbe  gapiag  front  b;  radiating  lines  and  costse.  I 

Although  we  have  not  seen  the  liinge  of  this  type  and  know  very  little  of  ia  J 
iDuscalar*  and  pailJal  impresaiong,  it  differs  so  decidedly  in  ii«  eit«nul  I 
charnclers  from  all  the  established  genvnt  known  to  us,  tliat  ne  cannol  dosM  ■ 
the  propriety  of  proposing  a  new  genua  for  ila  reception.  In  the  single  ch*^  t 
actcr  of  baving  the  valves  distinctly  gaping  anteriorly,  it  resembles  lb«  ^0-  M 
rian  genus  HfppojHya  of  Salter,  to  whicb  it  may  bear  some  relations.  H  I 
differs,  however,  in  baving  Ibe  g«ping  pari  of  Ibe  ralvns  terminal.  inste«d  gf  I 
occupying  tbe  anterior  ventral  region.  K  ben  placed  with  the  hinge  line  in*  J 
horizontal  position,  the  margins  of  the  gaping  part  (which  are  not  thicken|iS 
and  retlecled  as  in  Mr.  Salter's  genus),  are  found  to  slope  slightly  forward,  m9 
if  truncated,  in  that  direction  from  immediately  in  front  of  the  beaks,  iluteadlfB 
sloping  posteriorly  to  tbe  middle  of  the  baeni  margin.  Uiir  type  also  diffiealsH 
tbe  poMCsilon  of  radiating  markings,  and  much  smaller  umbones,  ai  well  hB 
in  being  less  gibbous.  U  ia  true  that  some  of  tbese  charaelers  might  ImV 
merely  specific,  but  we  cannot  believe  they  all  are ;  while  the  general  pbysiof-  V 
nomy  of  the  two  forma  is  so  different  an  strongly  to  impress  tbe  mind  with  tM  '' 
idea  uf  Iheir  belonging  to  entirely  distinct  genera. 

Without  a  knowledge  of  its  hinge  and  interior,  ll  is  not  possible  to  arrin 
at  very  satisfactory  conclusions  io  regard  tu  tbe  family  relations  of  this  ibelti 
though  wo  are  inclined  to  believe  it  related  to  the  ilytttidK.  Tbe  gap>:  of  the 
front  was  doubtless  fer  the  passage  of  a  byssus,  as  it  is  loo  bigh  up  from  Un 
antero-ventral  margin  to  have  been  for  the  protrusion  of  a  foot  to  be  used  is 
crawling  about. 

The  description  Is  made  ont  from  lelt  valves  only. 

CH.BitooinMa  oviTA,  M.  and  W. 

Shell  obliquely  ovate,  more  than  two-thirds  B«  wide  as  long,  modoratelf 
gibbous,  the  greatest  convexity  l>eiiig  a  little  in  front  of  the  middle.  Postarior 
outline  rounding  into  the  cardinal  margin  above,  and  into  the  base  wtlb  ft 
abroad  subseniicircular  curve;  deiepest  part  of  tbe  base  behind  the  middle,  frota 
near  which  the  anterior  ventral  margin  ascends  rcrj-  abruptly  and  a  littU 
obliquely  forward,  with  a  slightly  convex  outline,  to  the  lower  part  of  tba 
anterior  hiatus.  Anterior  gaping  edge  truncated,  with  a  slightly  convri  oaU 
line  and  forward  slope  from  immediately  in  front  of  the  beaks,  and  deGneil,  ar 
separated  from  the  body  of  tbe  sKell  by  a  faint  sulcus,  starting  from  the  imtM- 
diaie  front  of  the  beak,  and  curving  downward  so  as  to  inieracct  the  margin 
al  tbe  base  of  tbe  hiatus,  which  (supposing  it  to  be  equally  developed  in  Iha 

•  One  tntemal  eaal  sjipean  lo  show  tniM  of  a  iang  narrow,  anterior  addni'toi  maun- 
lar  scar  near  the  edge  oi  the  gaping  part  of  tbe  valve. 
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• 

right  Tftl'te)  is  aboat  twice  as  long  us  wide,  and  of  a  broad  lance-oTato  form, 

mofft  anirular  at   the  base.     Hinfre  line  scarcely  more  than   one-fourth   the 

frratcst  Icni^h  of  the  shell,  measuring  obliquely  from  the  anterior  extremity 

to  the  posterior  basal  margin,  and  ranging  at  an  angle  of  about  45°  to  the 

longer  aiis  of  the  Talves.     Beaka  Tory  small,  incurved,  and  depressed  almost 

to  the  cariiinal  margin  ;  located  nearly  over  the  atiterior  edge.     Surface  with 

eoDcentric  Mrise  obscure  ;  radiating  costs  of  the  posterior  dorsal  region  very 

fiiatlr  marked,  and  broader  than  the  slight   furrows  between,   while   very 

obscure  traces  of  fine  longitudinal  striae  may  be  seen  on  some  of  them  ;  radia- 

ii:^^  ro«tip  of  the  anterior,  fine,  and  rather  sharply  defined  on  the  gaping  edge, 

t«ck  of  which  a  few  larger  obscure  ribs  may  be  seen,  the  posterior  one  of 

which  \»  larger  than  the  others,  and  curves  down  from  the  anterior  side  of 

tkt  beak  so  as  to  intersect  the  margin  of  the  valve  a  little  below  the  lower 

fid  of  the  hiatus. 

Lenirth,  2  inches ;  height,  measuring  at  right  angles  to  the  greatest  length, 
1-4^  izich  ;  convexity  of  the  left  valve,  0*50  inch  ;  length  of  anterior  hiatus, 
<^$i  invh  ;  breadth  of  do.  in  same,  O'JG  inch. 

Thi*  shell  differs  so  widely  from  all  others  known  to  us  from  our  Carboni- 
feroQ*  rocks,  that  a  comparison  is  unnecessary.  Indeed  we  know  of  no  other 
farm  liable  to  be  confounded  with  it,  from  rocks  of  any  age. 

lA»ralisy  and  position. — West  Pecan  Creek,  Grundy  County,  from  the  lower 
fact  of  the  Coal  Measures. 

Oenus  ALLORISMA,  King. 
Allorisma  costata,  M.  and  W. 

Sk^Il  ander  medium  size,  longitudinally  oblong,  the  length  being  more  than 

itxf  the  height,  very  thin,  rather  convex  in  the  central  and  umbonal  regions  ; 

i£>rior  margin  rather  short,  closed  and  narrowly   rounded ;  basal   margin 

t-nniiijf  a  long  nearly  semi-elliptic  curve,  with  a  very  slight  sinuosity  in  front 

*f  'br  uiij«ile  :  posterior  side  compressed  ;  but  apparently  a  little  gaping  and 

<:!?;liii  tly  truncated,  nearly  vertically,  from  the  base  about  half  way  up,  and 

th*Lr^  H  little  obliquely  forward  and  upward  to  the  dorsal  margin  ;  posterior 

4or«»l  rrgion  compressed  above  tlie  unbonal  ridge;  cardinal  margin  e({ualing 

»v>«i  two-thirds  ihe  entire  length  of  the  shell,  very  nearly  straight,  an<l  inflee- 

•■ :  ••#  a«  u»  form  a  narrow  or  lance-linear  corselet,  extending  its  whole  lenjrth; 

•^»ki  rt»Qvcx,  rising  a  little  above  the  cardinal  margin,  and  placed  slightly 

»'r»-ib»n  niii—«ixth  the  length  of  the  valves  behind  the  anterior  extremity ; 

»\'^\\t  wi'll  dttined  and  lanrc-ovate  in  form.     Surface  ornamented  by  about 

•*-*•, tr-hvt'    rery   re;rularly   arranged,    distinctly   elevated   concentric    costie, 

*-.  u  ronimrnrc  near  the  hinule,  and  extend  backward  parallel  to  the  base,  to 

..'   w#-II    dffinvd,   nngular   umbonal   ridge,   leading   from  the    beaks  to    the 

■••:-r:'>r  bn^nl  i'Xtremity,  at  which   ridge  they  become  suddenly  obsolete,  or 

»-->  ifATiy  so.  being  mainly  represented  on  the  more  compress  posterior  dorsal 

r-W-t-n  by  •ii^tinrt   lines  of  growth,  which  are  crossed  on  the  middle  of  this 

v\*  by  a  second  oblique  linear  ridge  extending  from  the  beaks  to  the  middle 

"'  :h«  po4ttfrior  margin.     Some  indications  of  the  usual  minute  surface   gran- 

«.-•  appear  to  be  visible  in  R(»me  of  the  moulds  left  in  the  matrix. 

L<ii^th,  about  r'.'U  inch;  height,  0-7»3  inch  ;  convexity,  0-44  inch. 

Tbi*  i«  •  viTy  neat,  elegant  species,  of  the  type  A,  fUgans^  King,  and  .4. 
'inr^ctit.  Meek.  i=*A'.  fhgant^  Oeinitr.,*  not  King).  It  is  a  more  slender  species, 
to«fT#r,  with  much  more  sharply  elevated,  and  more  regularly  disposed  costas 
tLAo  tfat;  furm«T ;  while  it  will  also  be  readily  distinguished  from  the  latter  by 
.••  ro**c  nod  murh  more  depressed  unibones.  wider  (higher)  ]K)sterior  ex- 
'"•■itT.  kc..  Tlie  regularity  and  prominence  of  its  concentric  costie.  and  their 
'"7  abrupt  t«Tmination  along  the  umbonal  ridge  or  carina,  are  remarkable 
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chBraclers  that  give  lb«  poslerior  hklf  of  the  tbItcb  much  tbe  app«amic<  of 
tome  types  of  Trigooia. 

Loealiiy  and  poiition. — Found  by  Mr.  Green,  of  ibe  Illinois  Survey,  in  Wuita 
County,  illinoU,  in  a  black  bituminous  limeslane  oear  Ibe  base  of  Ibv  Coal- 
mDiunre,  associated  with  Lima  rttifira,  and  CardioMorpha  Mutourinuu.  Shn- 
mard,  AvievIopetUn  f  earbonarivi,  Steven*,  sp.,  (—Ptcita  Bruaihiadii,  Swallow, 
=.  P.  Haa-ni,  Oein,),  Spirifirina  Ktnluckmiii,  Shumaril,  Vhantnn  mttolott, 
N,  k  P.,  Sckaadiu  cunui.  M.  k  W.,  and  Tariom  other  ipecies,  many  of  wliiob 
bave  been  genenliy,  until  reueniiy,  enpposed  Id  be  mainly  confined  la  iIm 
upper  pnrt  of  the  Coat-meaBures,*  Ur  Broadbvad  also  found  it  awacUI«l 
n-ith  many  of  the  same  foisils  near  the  upper  pact  of  the  Coal-meaiurai  in 
Fayette  oouuij,  llliuois.  ~ 

The  Preaideiit,  Dr.  Hays,  in  the  Chair. 
Twelve  mcmbeid  present. 

Aii'jiiifWi. 
The  President,  Dr.  Hays,  in  the  Chair. 
Eighteen  members  preseat. 

A^i^Hsi  Mil. 
The  President,  Dr.  Hays,  in  the  Chair. 
Sixteen  members  present. 

On  motion,  it  was  resolveiS,  that  the  Academy  take  part  ii 
Ceutennial  Anniversar)'  of  Humboldt's  Birthday,  to  be  held  o 
13th  and  14th  of  September.     Dr-  H.  C,  Wood,  Jr.,  was  appain 
by  the  Academy  as  orator,  to  deliver  bd  address  on  the  occasinn.  J 
The  following  paper  was  offered  for  publication :  "  On  Bre~*^ 
tift,"  by  Alphonzo  Wood. 

Aiit/utc  3lit. 
Db.  Maybdrby,  in  the  Chair. 
Eighteen  members  present. 

•  1  b><a  b1«o  b«n  la(pr«t*d  to  see  amonnt  the  ntlnot.t  State  Oolleotlon 
■limle  Hsiot'iiileil  vltK  Ihe  oinl-brd  at   LUtnlllle,  in  Ihit  SUte,  ■  neir  lypa  di  d 
1  hud  nBierbefore  nera  finni  any  othrr  l.ieslily  tiian  Nebnuka  Clly.  Nebraska,  r. 
occura  In  tbe  Upper  Coal-measure  IwrlB  reRirred  hy  Prof.  Maroo"  '-  ■'--  '-— ' — 
PermUn-    It  ia  a  BDtall.ainooth,  compreaaed.  elongated.  equlToJ 
parallel,  atialght  upper  and  lower  iwiarElBa,  and  a  dlallDrt.  n 
notoh  In  the  anterior  renlral  margin,  rorming  a  hiatal  airail 

Sanns  .^V^fi*^.  f>enKh  li  erldently  hag  no  relailonn  to  tliat  a. _.   ,. 

■lUed  to  Ibt  mmidm.  ID  Dr.  Havdeu  ■  report  on  the  Oeiriocv  of  Nebraska,  I  hare  eroMMiI 
for  thl*  gemu  the  name  m««4..  '^  ^"  .--»—— 

FromllieaBmebedatDandlle,  III.,  IhlTellkewfse  seen  In  the  Slate  Colleeti< 
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The  following  geDtleraen  were  elected  members  : 

Dr.  John  C  Spear,  U.  S.  N. ;  Jas.  Lanman  Harmar ;  Dr.  Fausto 
E.  Rendon* 

The  following  were  elected  Correspondents : 

Prof.  A.  Kofliker,  of  Wurzburg,  and  N.  H.  Bishop. 

The  Committee  to  which  was  referred  the  paper  by  Alphonzo 
Wood,  entitled  "  On  Brevoortia/'  reported  in  favor  of  its  publica- 
tion in  the  Journal. 

On  favorable  report  of  the  Committee,  the  following  papers  were 
ordered  to  be  published  : 

Tkt  Anroral  Dif  pUy  of  April  15,  1869. 
BY  J.  ENNIS. 

Thii  aaroral  diiplaj  was  the  brightest  that  has  appeared  at  Philadelphia 
nice  the  memorable  one  on  the  evening  of  August  28,  1859.  On  both  these 
tctaiions  the  light  was  most  beautiful  and  striking,  and  during  the  internal 
Wtwren  the  two  no  display  occurred  at  all  to  be  compared  to  these  in  bright- 
■»«.  in  beautj,  in  rarietj  of  coloring,  and  in  general  grandeur  and  magnifi- 
c«fe  of  TiewJ  Thej  both  began  just  as  the  twilight  was  dying  away.  The 
furmer  slightly  exceeded  in  gorgeous  coloring,  and  the  latter  in  duration,  for 
ii'-oatioued  to  be  still  strikingly  grand  until  after  midnight.  On  both  occa- 
IM39  the  chief  colors  were  pale  rose  and  pale  green,  but  though  pale  in  tint 
^7  were  very  bright,  clear  and  impressive. 

Tbr  caase  of  the  aurora  borealis  is  generally  admitted  to  be  the  passage  of 
ci»rtricity  from  the  northern  region  of  the  globe  toward  the  south.  This  pass- 
i|e  I  snppose  to  be  constant,  and  in  turbe  different  paths  :  the  lower, 
tkr>a^h  the  surface  of  the  earth  ;  the  middle,  along  the  top  of  the  atmosphere ; 
laj  *b?  hijirher,  along  what  are  called  the  magnetic  curves ;  the  earth  being 
eonfMrrrd  a9  a  great  magnet,  with  the  poles  north  and  south. 

Tbe  lower  path  becomes  evident  by  studying  the  disturbances  of  the  mag- 

irlic  needle.     Mr.  Charles  V.  Walker  came  to  tbe  conclusion,  from  magnetic 

irrej^aUritieii,  that  over  the  south-eastern  portion  of  the  New  England  States 

tktrt  it  a  stream  of  electricity  of  indefinite  width  drifting  across  the  country, 

■OTJiijf  to  and  fro  in  a  line  from  N.  42  G.  to  S.  42  W.*     Professor  Loomis,  of 

Tftif  *'oIlfpe.  in  discussing  the  great  auroral  display  of   1859,  says  he  found 

tiDiUr  inai^netic  disturbances  over  the  continent  of  Europe,  and  that  they  are 

pr«f.ii;:M»-.J  in  a  direction   from  N.  28  E.  to  S.  28  W.     He  intimates  that  per- 

kt;.»  nior^  observHtions  would  show  the  directions  in  Europe  and  America  to 

U  ilir  CMuif.f     Probably  the  electric  currents  on  both  continents  would  be 

f'-.i'X  2l«iatiog  more  nearly  north  and  south.     All  the  facts  of  these  magnetic 

4i»!arn<io«'i*3  coincide  with  tbe  idea  that  the  electric   stream   is  through  the 

car:!ri  surface,  the  actual  position  of  the  magnets  irregularly  deflected. 

Tbe  nece^iaity  for  such  a  current  throujjh  the  earth's  surface  southwardly 
teromes  erident  from  the  fact  tbnt  the  solid  portion  of  the  globe  is  constantly 
robbing  tbe  atmosphere  of  its  electricity.  We  behold  the  tendency  of  this 
fltid  to  rome  down  in  a  thunder  shower  ;  and  sometimes,  though  rarely,  the 
taocdcr  and  lightning  will  fall  from  a  cloud  without  any  rain.  1  know  an 
itiuo'-e.  witnessed  by  several  credible  persons  in  the  north-eastern  part  of 
5ew  Jfrsey.  where  a  lightning  stroke,  with  a  loud  report,  and  without  any 
raiL.  frl!  from  a  small  summer  cloud  and  struck  one  of  the  cattle  in  the  field, 
whi*-h  had  a  bell  at  its  neck.  The  solder  of  the  bell  was  partly  melted,  and 
th»  animal  was  killed.  In  all  ordinary  good  weather,  the  higher  wo  ascend 
ts  th"  air  tbe  more  btrongly  do  we  find  it  charged  with  electricity.     Tbe  under 


*  Ammr.  Joum.  8ci.  and  Arts,  vol.  32,  p.  336.  t  Ibid,  p.  334. 


174  pRocEEcniQB  or  tbb  academy  or 

■ide  or  toj  atratum,  isj  two  hnndnd  tttt  thick,  !■  aimja  ncgatlTs  to  At 
upper  aide ;  ftad  at  the  lamc  timB  it  ii  pojiliva  to  the  opprr  aide  of  m.  amlwa 
directlj  bvlov.  The  lower  lide  or  tbis  tower  atrftlnm  ia  poaitlra  to  tha  aeUd 
«arlh  bclov,  which  is  nefcative  to  Ihe  air  aboTC.  From  thia  condiUon  in  tha 
air.  and  ilie  relatiTc  condition  belwceu  tba  air  and  the  grDniid,  thtre  maat  Iw 
a  coDMant  pa«aag«  of  eleciricitj  more  or  leai  rrom  tha  atnoipliere  to  tba 
earth.  As  the  extra  avrumulalioa  ia  at  the  north,  it  mait  go  lootb  tbnngh  ' 
the  earth  for  the  equilibrlDm.  Thiieitra  accumulatioD  in  IhaDonb  iiprond 
bj  the  vitible  aurora  borealis. 

Tbe  lecoDiJ  paih  southward  of  the  laperabnndant  electrlcitj  at  thanortllil 
along  tbe  top,  or  ibrougb  the  eiceediu|j1;  rare  upper  regiooa  of  the  atnoa- 
pbere.  Tbe  auroral  arch  bns  in  eoioe  caael  been  fonnd  to  be  about  ttn^ 
milea  above  ibe  eanb'e  surfiice.  We  inaj  »aj  it  is  at  or  near  tba  top  of  the 
Blmosphirre  pnsSFs>iB|[  an  appreciable  denaity .  Thia  arch  alwaj-a  moTea  tD> 
warda  the  guu^h.  While  ii  muTca  it  aeems  to  part  with  poniona  of  itself  {■ 
Ihe  form  uf  "  slreamers," — rar  eileodiuR  lines  upward, — in  the  dirccliotia  of 
the  magnetic  curves.  The  "itreamere"  cease  to  be  viaibte  before  thej  rvach 
tow  Boulhem  tatiludeB,and  so  docs  ibe  arch  ;  but  the  wanlof  viaibilitj,  eltbtt 
in  (he  rtrearacra  or  in  tbe  arch,  is  no  reason  why  tha  electric  Said  docs  not 
continue  lu  flow  in  both  cases  towards  tbe  equator.  Streameta  cannot  b« 
anpposed  to  rise  from  tbe  ariili  in  Ibe  lower  lalilodes,  because  thera  tha  nuif- 
netic  curves  coincide  so  nearly  with  tbe  horizon  ;  aud  the  partiDg  of  the 
itreamera  may  perhape  cause  tbe  viaibilit;  of  tbe  arcb. 

Nearly  twenty  yeara  ago  I  had  a  very  distinct  view  of  the  electric  fluid 
flaabing  along  ibe  lop  of  Ibe  atmosphere.  It  conaisled  of  sheeta  of  llama, 
thin  and  broken,  darting  rrom  norlb  In  eoulb.  I  wag  standing  on  the  back 
plnlform  of  the  last  car  of  a  train  travelling  from  New  York  to  Newark,  N.J., 
where  1  then  resided.  The  iky  was  perfectly  clear,  and  I  think,  though  I  tm 
not  certain,  it  was  bright  moonlight.  I  remember  very  dittincUj  that  no 
aurora  burenlis  was  seen, — at  least  auch  as  the  aurora  generally  appcan.  Bnt 
in  looking  townrda  the  east  1  aaw  at  tniervala  bright  patches  of  Same  abootlnf 
from  north  to  aouth.  Tbcte  Sery  patches  were  not  the  mild  faint  glow  of  (ha 
ordinary  aurora,  but  bright  like  flame,  Ibougb  rery  much  broken  and  ragged, 
evidently  very  thin,  and  about  eight  or  ten  degrees  in  diameter.  Their ^ogrw 
before  disappearance  ran  through  an  arc  a  little  longer.  It  wii  aa  tboagh 
aometbing  was  passing  rapidly  through  the  atmoaphere  along  its  top,  aad  by 
friction  waa  graling  fire  now  and  then  as  it  passed.  A  few  othert  eaw  tba 
display,  and  1  believed  then,  aa  I  believe  now,  thai  I  saw  tbe  frictional  aflTect 
of  tbe  electric  fluid  against  the  atmosphere  while  flowing  from  the  polar  to- 
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coDYiction  that  I  actuallj  saw  electricity,  whateTer  that  may  be,  transferred 
bodily  from  Qortb  to  south.  But  did  these  mild  but  swift  electric  clouds 
take  the  path  along  the  top  of  the  atmosphere,  or  along  the  magnetic  curves  ? 
They  were  certainly  quite  distinct  from  the  tall  continuous  streamers.  I  in- 
cline  to  believe  that  they  ran  along  the  top  of  the  atmosphere,  and  that  they 
were  nearer  than  the  streamers.  But  by  mere  vision  the  relative  nearness  of 
such  objects  cannot  well  be  distinguished ;  we  cannot  tell  the  relative  near- 
ness of  a  planet  and  a  fixed  star  by  simple  inspection,  although  the  one  may 
be  several  hundred  thousand  times  farther  off  than  the  other. 

In  Prof.  Loomis's  description  of  the  great  auroral  display  of  Aug.  28,  1859, 
he  records  some  very  remarkable  observations,  and  reproduces  the  diagrams 
•bowing  the  deflected  course  pursued  by  some  streams  and  flashes  of  electric- 
ity.* Such  tortuous  streams  would  be  impossible  in  the  magnetic  curves.  But 
they  are  what  should  be  occasionally  looked  for  when  the  electric  fluid  passes 
through  and  over  the  upper  regions  of  the  atmosphere.  #  That  atmosphere  we, 
know  is  composed  of  various  strata  and  various  currents,  some  dry  and  some^ 
moist,  some  moving  one  way  and  some  another,  and  some  charged  with 
electricity  more  than  others.  Therefore  a  stream  of  electricity  floating 
through  or  over  the  rare  upper  regions  of  the  atmosphere,  and  meeting  these 
various  strata  and  currents,  must  be  affected  differently,  and  sometimes  made 
to  produce  just  such  curved  phenomena  as  are  presented  in  those  descriptions. 

Lightning  down  the  side  of  a  tree  takes  a  tortuous  path  from  the  grain  of 
the  wood,  or  even  of  the  bark. 

The  upper  path,  the  magnetic  curves  far  away  above  the  atmosphere,  pur- 
sued by  the  electric  fluid  in  passing  from  the  north  to  the  south,  I  do  not  now 
discuss.  Like  many  other  kindred  auroral  topics,  it  is  not  within  the  scope 
of  this  short  paper.  That  path  has  been  ably  treated  by  B.  V.  Mersh,  Esq.,  of 
this  city,  and  by  Prof.  Loomis  of  Yale  College,  when  describing  the  great 
auroral  display  of  1859  in  the  American  Journal  of  Science  and  Arts,  where 
both  those  gentlemen  have  given  references  to  other  authors. 

The  CONSTANT  passage  of  the  electric  fluid  from  north  to  south  is  indicated 
by  the  frequent  irregular  deflections  of  the  magnetic  needle,  and  by  the  fre- 
quent auroral  displays  in  high  northern  latitudes.  Prof.  Loomis  portrays  a 
zone  around  the  northern  region  of  the  globe,  where  the  aurora  is  seen  eighty 
times  in  a  year,  as  the  highest  maximum  average.  But  this  number  seems  to 
me  to  be  too  small.  Many  observers  speak  of  their  appearance  almost  nightly. 
In  latitude  70°  N.,  at  Bossekop,  in  Alten  Bay,  on  the  coast  of  West  Pinmark, 
M.  Loitin  observed  one  hundred  and  forty-three  auroras  during  an  interval  of 
two  hundred  and  six  days,  between  September,  1838,  and  April,  1839.  During 
the  long  night  of  seventy  times  twenty-four  hours,  from  Nov.  17  to  Jan.  25, 
the  aurora  was  visible  sixty-four  times.  On  other  occasions  within  that  same 
period,  when  the  sight  of  the  aurora  was  impossible  on  account  of  thick 
clouds,  it  was  proved  to  exist  by  disturbances  of  the  magnetic  needle.  At 
Fort  York,  in  1780,  Umfreville  says  "  there  were  very  few  nights  without  an 
aurora."  Chapell  in  1814,  when  giving  his  experience,  says*' the  nights  were 
constantly  illumined  by  the  aurora."  Henderson  says  he  saw  the  auroras  in 
Iceland  in  1814-15  almost  every  clear  nigbt.  Such  is  the  testimony  of  others, 
but  in  this  short  paper  I  cannot  quote.  In  Prof.  Loomis's  collections  about 
the  great  display  in  1859,  several  similar  expressions  may  be  found,  and  also 
in  the  collection  of  Mr.  Peter  Force  in  the  8th  volume  of  the  Smithsonian 
Contributions.  During  the  summer  of  1868  I  spent  six  weeks  on  the  Sague- 
nay  river  or  its  near  vicinity  in  Cannda.  being  part  of  the  time  at  Grand  Bay 
and  Chicoutimi,  more  than  a  hundred  miles  due  north  of  Quebec.  There  the 
aurora  appeared  almost  every  evening;  indeed,  itd  appearance  was  the  rule 
and  its  absence  the  exception.  But  the  displays  were  not  strikingly  grand. 
I  remarked  that  on  the  Saguenay  they  were  much  more  frequent  than  when  I 

*  Am.  Journal  of  Science  and  Arts,  voL  31,  pp.  84, 85. 
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at  Manlreiil.  either  the  Bnroe  lumnier  or  in  IhMt  of  1868,  when  [  ipcnt 
e  thna  a  nionlh  Id  ur  nvat  Ibnt  citf.     That  difference  of  latitode.  •boat 
e  degrees,  made  whtil  spposred  lo  me  u  dlpproportioiiaie  difTerence  in  the 
difference,  however,  not  b*  great  as  thM  b«- 
whii:h  19  seaiDiidiffereDce  uf  Uliiadeaboat 


lade  whfll  apposr 
ilaurornl  displftia.— a 
ireal  anA.Philadelphia 
fire  and  a  balrdegreeB. 

In  high  norlhern  Intitudes  Ibe 
very  Inrge  part  of  the  jear  by  Ite 


irornl  phenomenn  arc  rendered  inritibla  a 
igbi.  At  Montreal  the  iwiligbt  lasis  uaiil 
a  the  Saguenay  it  ends  Ht  11  o'cl<<ck  and 
begins  at  1.  In  latitude  near  G0°  N,  manj  jeare  ago,  in  ihe  month  of  June,  I 
could  read  very  easily  at  midnigbt  by  the  light  of  the  son,  wbicfa  lumiDWT 
eeemed,  by  hie  bright  rosy  reSecttons  agiLiDet  Ibe  cloads,  to  be  bnt  very  llttla 
below  the  norlbern  horiuon.  Plainly  there  caa  be  but  little  chante  for  tb( 
eUetriu  anrora  lo  abiue  among  Lhe  rosy  fingeri  of  ibe  due  nurthcm  lolw 
tilirorn.  As  in  those  regions  the  electric  process  causing  the  aurora  ocean 
almost  every  night  wben  there  is  little  nr  no  twilight,  to  we  may  presume  Ilia 
same  process  eonlinnes  when  a  strong  twilight  hides  Ihe  boreal  aurora,  *t^ 
cially  since  we  know  that  auroras  may  be  indicated  by  the  magneiic  nerol* 
when  they  are  not  aclnalij  visible  lo  the  eye.  Our  present  reports  from  ii» 
far  north  lead  lo  Ihe  supposition  that  the  auroral  process  is  more  rreqaeni  OM 
some  meridians  oflongilude  Ibsn  on  others,  and  that  it  is  effected  by  geogta- 
phical  causea.  Probably  alaa  many  reporters,  being  eiploring  travellers  and 
""c  observers,  bave  Ibaiigbt  ibe  Tsinter  and  less  conspici 


<nd  hei 


iworlby  of  record  ; 

num  for  the 

Bolb  Capt.  Franklin  and  Dr.  Ri 


Prof.  Loomis' 


mil  i: 


rsgeii 


of  eighty  p« 


eslify  that  "the  auroral   pben»-    J 
mena  are  trequeully  sealea  wMDia  me  region  ollheelonds."     Hood  slaleslhil  J 

be  Ksw  the  aurora  sereral  times   only  six  or   aeven   miles  above  the  earlfa^   I 
surface ;  among  others,  on  Get.  23,  18m,  and  June  13,  1820.    I  have  obierrtd   1 
similar  cases.     All  the  fads  agree  bvst  with  the  idea  that  the  liberation  of  tb«    I 
electricity  cnnaing  the  aurora  takes  place  dally  within  the  atmosphere,  and    I 
Ihallbenceil  eacupes   aoulberty  liy  the  three  paths  I  hare  mentioned.      Tb«    . 
constant  How  of  electricity  from  ibe  north  requires  in  that  regioti  a.  constant 
supply.     This  supply  mnst  be  nlfarded  by  the  constant  Bow  of  ibe  atmosphere 
lo  Ihe  north  From  the  equHtorial  regions,  where  at  lis  Tery  start  it  is  charged 
with  electricity  by  simple  evaporniion  from  the  saline  waters  of  the  oceans. 
For  it  is  II  well  known  fact  that  positive  electricity  abonnds  in  nil  vapor* froM 
waters  only  slightly  saline.     Il  has  loDg  been  remarked  that  terrestrial  maf- 
oelism  and  atmospheric  electricity  seem  intimately  connected.     They  cantot 
depend  on  geological  causes,  for  we  see  nothing  in  the  mineral  coastilatlon 
of  the  globe  to  produce  inch  variable  phenomena.     They  must  depend  on  th« 
radiations  from  the  sun,  either  directly  in  part  by  changes  of  temperature,  u 
Faraday  thought,  or  indirectly  by  some  olher  means,  such  as  evaporation, 
condensation,  friction  of  atmospheric  atratn,  and  the  like.     Myilerious  ai  tll« 
whole  BubjccI  now  appears,  it  is  nevertheless  plainly  a  soluble  qneaUon,  attd 
awaits  only  the  coming  man  armed  fully  with  physicsl  and  meteorological 
soienee,  and   having  patience  to  give  Ihe  problem  a  few  yean  of  undivided 


On  ttts  production  of  BBaCIEA  in  LABIZ. 
IIY   TnOMAB   M£EHA^^ 


nBotTSi 


iree-4  with  undue  force  on  my  feilow-etndentg  i 
he  discovery  [  made  last  year,  that  many  of  ibo  gmit 
varieties,   species  or  even   genera  in  ConiltrK,  «)« 

to   the  simple  quettiun  of  axial  vigor ;  but  the  key  il  rnrnlsbad 

frequently   lo   unlock   eome   heretofore   seirct 
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cabinet  of  nature,  and   I    have,   therefore,  to  keep  referring^  to  it  as  the 
means  to  still  more  important  ends. 

Last  year  I  had  progressed  only  so  far  as  to  learn  that  foliage  was  governed 
bj  this  law.  I  hare  since  been  able  to  show  that  the  production  of  the  sexes 
is  governed  in  the  same  way.  I  can  now  show  that  the  same  law  prevails  in 
determining  the  form  of  the  parts  of  fructification. 

Lariz  EuroptM,  as  in  these  cones  exhibited,  has  the  bractea  scarcely  as  long 
as  the  scales,  but  I  also  exhibit  other  cones  from  the  same  tree  in  which 
the  bractea  are  double  the  length  of  the  scales,  and  some  of  them  inclined  to 
recurve  in  such  manner  that  they  much  more  nearly  resemble  the  cones  of 
Lariz  Griffithii  of  the  Himalayas  than  they  do  those  of  the  species  to  which 
they  belong.  In  order  more  clearly  to  explain  the  law  of  their  production, 
I  will  go  over  again  part  of  the  ground  I  have  before  explored,  in  order  to 
make  more  clear  the  connection  between  past  discoveries  and  the  present 
one. 

In  the  first  year  of  infant  life*  vitality  is  not  strong.  The  Lariz  is  no  ex- 
ception. As  a  consequence  of  this  light  hold  on  life,  the  leaves  are  all  en- 
tirely free  from  cohesion  with  the  main  stem  or  axis.  The  next  year  life  is 
more  powerful, — the  axis  thickens,  and  the  leaves  become  mostly  adherent, 
having  only  the  foliaceous  awns  free.  The  Larch,  of  all  trees,  devotes  the 
most  of  its  strength  to  its  main  axis  or  stem.  Year  by  year  it  accumulates 
strength  in  it,  until  by  ten  or  twelve  years  of  age  it  will  frequently  be  able  to 
make  a  growth  of  five  or  six  feet  in  height  of  a  single  season.  At  this — the 
height  of  its  vigor — the  reproductive  age  commences. 

The  greatest  stream  of  vitality  flowing  through  the  main  axis,  the  side 
branchea  have  a  very  weak  development.  In  many  cases  the  buds  cannot 
push  forth  into  shoots  at  all,  but  in  such  cases  that  law  which  gives  corres- 
ponding strength  to  the  leaves  in  proportion  as  it  is  abstracted  from  the  axis, 
causes  the  leaves^true  leaves — to  grow  in  tufts  or  verticils,  on  small  woodj 
■purs.  The  axis  in  these  spurs  elongates  every  year  ;  by  slitting  them,  the 
annual  gains  of  growth  can  be  readily  seen.  Occasionally,  by  the  accidental 
breaking  of  the  point  of  the  branchlet  along  which  these  verticils  are  situ- 
ated, or  from  some  other  cause,  the  stream  of  vitality  along  that  line  is  checked, 
it  will  flow  again  into  these  verticils  or  arrested  axes,  and  though  they  may 
have  been  in  the  condition  of  spurs  for  ten  or  twenty  years,  they  will  again 
develop  into  branchlets,  with  adherent  leaves,  as  in  the  regular  course  of 
things. 

Coming  now  to  the  bearing  age.  we  find  along  a  branchlet  of  the  preced- 
ing year's  growth,  before  the  growing  season  commences,  numerous  buds 
at  irregular  distances  along  its  length.  The  stoutest  of  these  buds  branch 
out  into  new  branchlets;  the  rest  remain  as  spurs.  None  of  these  produce 
flowers  on  this,  the  shoot  of  the  preceding  year  ;  but  the  next  year  a  few  of 
the  strongest  again  develop  into  branchlets,  a  few  more  into  verticils  of  true 
leaves  on  the  spurs,  more  into  female,  and  the  balance  into  male  flowers.  All 
these  different  grades  of  vigor,  and  the  consequences  of  the  various  grades 
are  apparent  in  these  specimens  (exhibited).  The  highest  grade,  the  devel- 
opment of  the  axis  with  adnate  leaves, — the  next  spurs  with  free  leaves, — the 
third  with  fruiting  cones, — the  fourth  with  a  vitality  so  weak  that,  after  the 
production  of  the  pollen,  the  flower  and  whole  woody  axis  immediately  dies 
altogether. 

Let  ns  now  pass  from  the  Larch  to  a  law  of  vigor  recognized  by  every 
observer  as  common  to  all  trees.  If  two  branches  push  out  together,  and  the 
one  happen  to  get  a  little  the  start  of  the  other  in  vigor,  the  stream  of  vitality 
in  that  will  be  continually  getting  wider  and  stronger ;  and  just  in  proportion 
will  the  other  lose.  The  strong  branch  in  time  will  often  take  all,  absorbing 
all  the  feeders  into  itself,  leaving  the  other  side  stream  dry.  Thus  the  inside 
branches  of  trees,  deprived  of  light  and  air,  get  weaker  :  and  the  more  fortu- 
nate ones  thrive  in  proportion.     In  the  Larch  this  is  beautifully   illustrated. 
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ThT  iD9ide  br&acbleta  get  ^aduallj  weaker,  until  spar  after  tpnr  In  (ucoci- 
8i»c  yenrs  losca  tbo  power  of  forming  verlicillnle  le»vta, prBduat  naUJIomrn, 
tht  IfM  effort  ofUfr,iai  then  eipircs.  Olear  ss  I  Ibink  tbe  iUuStnttioni 
in  vaj  previoul  paper  were  to  sbow  tbut  tbe  production  of  male  and 
famule  Rowers  in  CODiferx  was  a  mere  qacBlion  of  a  relntiie  flow  of  *ittl 
force,  DOtliing  can  belter  illustrate  it  tbao  this  one  of  (be  Larcb. 

I  nvw  come  to  the  chief  point  of  tbe  present  paper — tbe  inflaence  of  thiM 
laws  of  vigor  in  tbe  uiodidcatiOTi  of  tbe  p»rls  of  fructiGcaliun.  Von  wiU 
aee  in  Bome  of  these  nrealter  ehooti,  which  \a  tbe  production  of  male  flowen 
mo)l  of  tbe  ipuri  hare  performed  tbe  last  sad  offices  of  life,  a  few  bari;  had 
Just  eoongh  extra  rigor  vouch'sfod  to  tbem  to  prodoce  female  couei.  and 
thai  it  is  juet  that  tmak  cona  vrhich  product  Me  lenglAerud  braeli,  I  bare  com- 
pared witb  tboBe  of  Larix  GriffUhii. 

1  bave  said  in  mj  paper  on  "  Tiixodinm  and  Penns,"  in  reply  to  an  tibjsc* 
tlon  that  mj  point  as  regards  Qiiiptottrolnu  tiniatii  and  Taxodivm  dtil-ehvm 
being  the  tame  Iblng,  is  probably  (rrong,  because  tbe  parts  of  true tlScalion  dif- 
fer in  each,— ibat  ni  tbeae  pacts  of  frnctification  are  but  modified  Icarcl,  lb* 
■ftme  law  of  change  ought  to  operate  on  tbem  as  veil.  Tbli  iaataoGe  Of 
Larit  prores  it  to  be  so.  The  bracts  in  Coniferu;  are  modified  leares,  and  lh( 
Carpellar;  scales  modificalrons  of  tbe  woodj  axis.  According  to  our  ooa 
fully  demonstrated  iheory,  the  leares  of  Coniferic  are  free,  and  become  fully 
developed  just  in  proportion  to  I  be  weakness  of  tbe  woody  or  aii llary  pom. 
This  la«  might  be  expected  to  ibow  itself  in  force  in  tbe  bracts  of  the  cona, 
u  it  is  seen  it  really  doc(  in  the  apecimena  before  ue. 

I  am  often  asked  what  induenc-e  this  law  of  vigor,  as  modifying  form,  is  to 
have  on  oar  ideas  of  speciSc  cbaracter  7  To  me  jt  seems  the  teadency  will 
be  to  make  our  recognition  of  diaiinct  Ibiogi  clearer,  rather  than  to  confus* 
tbem.  As  it  is  now,  science  on  its  present  basis  contradicts  our  senses.  Every 
one  knows  a  iarcb,  a  sprnce,  a  6r,  or  a  cedar,  almost  iostioctivety  at  siihl; 
but  oo  aooaer  were  Ihe  rules  of  our  best  botnnisls  applied  to  tbem,  tbitn  no 
one  knows  which  ia  which,  and  they  sTi  alt  thrown  together  in  one  genn*. 
By  pointing  out  the  Ha-tclinnt  of  ckatigt  on  one  unvarying  law,  applicable 
equally  to  a  whole  genua  or  natural  order,  certainly  affinities  must  be  bmugbt 
olearer  and  closer  together,  than  hy  tbe  present  system  of  conjoiaing  a  few 
■{lecial  points,  many  of  which  have  no  physiological  relation  to  one  aooUiM. 

Sejilember  7th.  ^| 

Dr.  RuaciiBNBERQEB,  Vice-President,  in  the  Chair.         ^1 

TweDty-one  mem  here  present. 

Thomas  Meehan  said  it  was  w«lt  known  (bat  all  vegetable  phjsioloftitt* 
tangbl  there  were  two  dasses  of  bnds  in  plants,  one  called  advaililioiu  buda 
which  had  a  kind  of  numadia  existenec.  springing  anywhere  from  root  or 
branch  in  apparent  defiance  of  Inw  or  order, — the  other  axiUarf  budi  which 
were  supposed  to  owe  their  origin  to  the  leaf  from  the  base  of  which  Ibey 
spring.  It  was  caslomary  to  speak  of  these  as  the  "parent  leaves  of  ihl 
axillary  bods."     Ho  would  show  that  the  leaf  not  only  did  not  aid  the  atilUrf 

bud  formation,  bat  was  rather  a  foe  to  bnd  developmi    '      "        

orous  shoots  of  the  Kentucky  Coffee  Tree,  Boney  Loci 
dries  snd  Walnuts,  showing  what  had  either  been 
olbar  botanists  or  passed  over  as  of  no  importance,  that  tbere  were  in  these 
two  or  three  buds  instead  of  the  usual  single  axillary  bud.  one  above  another 
In  a  dli-Dct  line,  and  that  in  all  these  instsucRa  tbe  one  tbe  farthest  removtd 
from  tbe  base  of  the  leaf,  and  of  course  the  one  the  least  under  its  inHueoec. 
wa«  the  largest  and  best  developed.  These  fatts  hi^  bad  already  incorpurat«d 
ia  a  paper  read  before  tbe  American  Association  at  Salem  last  month.    Be 

[August, 
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had  since  extended  the  obsenrations  so  as  to  get  proofs  of  the  same  principle 
from  single  bod  cases.  He  exhibited  specimens  of  some  maple  shoots  of  the 
present  season's  growth  and  showed  that  there  was  a  gradual  diminution  of 
strength  in  the  leaves  from  the  early  spring  to  the  present  time ;  but  just  m 
proportion  tu  th$  leaf  lott  m  vigor  the  axUlary  buds  gained  in  strength.  The  upper 
buds  were  large  and  plump,  the  lower  scarcely  discernible.  The  inference 
was  made  clear,  from  these  illustrations,  that  whatever  may  be  the  cause  of  the 
simultaneous  appearance  of  leaves  and  axillary  buds,  they  were  not  in  har- 
mony together. 

He  further  suggested  bow  very  important  it  was  that  botanists  should  note 
well  the  most  trivial  phenomenon.  These  facts,  which  bid  fair  to  revolutionize 
one  of  the  most  popular  dogmas  in  vegetable  physiology,  had  all  originated 
from  the  single  observation  that  the  glands  on  the  leaf  stalks  of  the  common 
wild  senna  weed,  Cassia  marilandiea^  were  not  always  in  one  fixed  position, 
and  could  not,  therefore,  be  an  elementary  part  of  the  regular  leaf  system. 
They  were  afterwards  found  to  be  buds  which  had  been  devoured,  as  it  were, 
by  the  leaf,  and  actually  absorbed  into  its  structure. 

Mr.  Redfield  noticed  the  finding  of  Aspidium  aculeatum  in  the 
Catskill  Mountains,  two  degrees  farther  south  than  it  had  heretofore 
been  observed. 


September  14fA. 

Dr.  LeConte  in  the  Chair. 
Nine  members  present 

September  21st, 
Dr.  Ruschenberger,  Vice-President,  in  the  Chair. 
Sixteen  members  present. 


September  2Sth, 

Dr.  Bridges  in  the  Chair. 

Twenty  members  present. 

The  following  gentlemen  were  elected  Members : 
Jas.  Cummisky,  M.  D. ;  T.  H.  Struts ;  Nathaniel  £.  Macomber  ; 
Wm.  H.  Fynn. 

Prof.  Geo.  H.  Cook,  of  Princeton,  N.  J.,  was  elected  a  Corres- 
pondent. 

Oct.  5th. 
Dr.  Ruschenberger,  Vice-President,  in  the  Chair. 

Eighteen  members  present. 

The  following  papers  were  presented  for  publication  : 

''  Meteors,  their  composition  and  the  cause  of  their  ignition  and  of 

their  white  trails."    By  Jacob  Enuis. 

"  On  the  variations  of  the  Genus  ^giothus."    By  Elliott  Coues, 

A.  M. 
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Od.  12th. 
The  President  Dr.  HAYEa,  in  the  Chair. 
Twenty-eight  nierabera  present. 
The  following  paper  was  presented  for  publication :  "  On  the  1 
of  Development  in  the  flowers  of  Ambrosia  artemiaiEefoU    " 
Thomas  Meehan. 

Tlie  death  of  Mr.  Frederick  Klett  was  announced. 


Oct.  I9lh. 
Dr.  Bridobs  in  the  Chair 
Fifteen  members  present. 

Od.  -zm. 

The  President,  Dr.  Uayeb,  in  Lhf 
Twenty-aix  members  present. 
The  monthly  report  of  the  Biological 


On  favorable  report  of  the  Com 
ordered  to  he  published  ; 


id  Microscopical  Sectioo 
ittees,  the  following  papers  were 


Od  vsTiktioa  in  the  Qenni  XQIOIEUS  * 

BY    ELLIOTT  C0DE8,   A.M.,   PO.D. 


i 


Studj  of  IhiB  genus  will  show  m.  aeries  of  facts  nppBrentlj  of  some  ne 
ftppticfltion,  on  the  (|uestioli  of  the  mutual  relations,  if  not  actusllj  of  Ihi 
gin,  of  Ibe  larious  formt,  aaiiKll;  lield  to  be  ipucies,  that  coDipofle  associaUoni 
of  corresponding  grade.  It  is  not  lo  he  supposed  that  ibis  genus  has  Uburcd 
under  an;  peculiar  or  isolated  conditions,  or  been  aubjcct  to  anj  apei'isi  lawc 
of  developiuent  that  have  resulted  in  Ibe  stale  of  tbiogs  that  is  found  to  oblaia. 
Whatever  these  conditions  and  l&ws  ma;  hare  been,  tbrj  are  prceutnably — [a 


ertftinly — equiilly  o|iei 


I    upoi 


r  less  allied 


groapt. 


e  lime,  tbat  there  was  souielhinji  picaliu 
in  the  liind  of  Tariation  to  which  Red-polls  are  subjpct.  later  tnvetligatJoM 
render  it  probable  Ibat  ancb  il  not  Ibe  case.  Analysis,  tlierefore,  of  th«  {>h*- 
nomena  of  thia  one  group,  carried  into  details,  maj  be  the  means  of  drduciai 
some  general! zaliouB  not  wanting  in  import. 

It  is  not  proposed  to  consider  bow  the  iceaus  .Effioliiu  became  what  it  is, — 
that  ia,  by  what  means  it  secured  iadiildual  existence  as  an  enlilj  lUttlnct 
from  all  surrounds.  dtSerenlialed  by  certain  characters  from  tbe  most  ne4ri/ 
And  roost  remotely  allied  types ;  that  is  B  qoeslioD  of  the  origia  of  g(Bef«,i 
foreign  to  the  present  eobject.  We  are  to  take  the  genua  as  it  now  is,  uid 
study  characters  of  the  grade  next  below  generic,  in  lliu  hope  of  tracing  sou* 
of  Ibe  laws  that  biire  been  elTectiTe  in  loTling  out,  among  tlic  birds  of  tbe 
group,  the  precise  features  they  are  found  to  poasess. 


•Bc«Ui 
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It  if  immaterial  what  name  is  (pven  to  the  seyeral  assemblages  of  individu- 

ili  thm  make  ap  the  genus.     Some  authorities  admit  but  one,  or  at  most  two, 

** species"  :  others  six  or  eight.     With  a  common  standard  of  reference,  both 

panie*  cannot  be  right.     If  there  be  such  a  standard  in  nature,  not  dependent 

upon  the  minds    of  ornithologists,  the  difference    clearly  results  from  the 

flactoaiing  position  that  the  latter  have  assigned  to  it ;  and  a  human  fallacy, 

one  waj  or  the  other,  is  implied.     If,  on  the  contrary,  no  such  standard  exists, 

one  of  the  abore  mentioned  views  is  as  true  as  the  other.     As  will  be  seen  in 

the  sequel,  the  probability  is  that  the  latter  proposition  comes  nearest  the 

troth.  At  any  rate,  during  this  discussion,  until  some  conclusions  are  reached, 

the  terms  *'  variety,"  **  race,"  and  '*  species  "  will  be  used  interchangeably,  as 

■ay  lie  most  conveoieot  for  the  designation  of  such  groups  as  it  may  be 

tccrF-iry  to  speak  of, — not  in  the  conventional  sense  that  these  words  have 

fsine 4.     And  by  the  term  ^^^giothus  "  I  wish  to  be  understood  as  referring, 

to*,  to  the  abstract  idea  of  the  genus  so  designated,  but  collectively  to  the 

■iilioQ  or  more  individual  birds  that  are  to  day  living  upon  the  earth,  as  the 

concrete  expression  of  the  genus  they  constitute. 

I:  i*  demonstrable,  I  believe,  that  these  birds  constitute  a  genus ;  that  is, 
that  they  are  separable  from  all  other  birds  whatsoever,  by  a  st*t  of  characters 
of  higher  grade  than  those  by  which  they  have  up  to  this  time  been  differenti- 
ited  araung  themselves.  There  is  no  break  or  flaw  in  the  bird  by  which  it  is 
^»ib»le  to  circumscribe  them.  There  is  no  shading  into  or  grraduating  towards 
tb:»  or  that  allied  generic  group.  No  bird  has  yet  been  discovered  of  which  it 
cuQitt  be  predicated,  without  qualification,  that  it  either  is,  or  is  not,  one  of 
^r  .C/toMi.  If  it  is,  it  will  be  found  to  exhibit  the  following  combination  of 
dftMcters  :  and  no  bird,  not  presenting  just  this  combination,  is  an  jEgiothv*: 
The  culmen  barely  or  not  curved,  as  long  as  the  middle  toe  without  its  claw, 
ltd  not  over  four-tenths  of  an  inch  long  ;  the  upper  mandible  beset  at  base 
tiih  rvtrorse  plumules,  more  or  less  concealing  the  nostrils  ;  the  lower  man- 
iibi«  without  ridges ;  the  point  of  the  wing  formed  by  four  primaries,  of 
a^vlr  or  absolutely  equal  lengths  ;  the  length  of  the  wing  from  carpus  to  tip 
Urrly  etceeding  one-hulf  the  total  length  from  tip  of  bill  to  end  of  tail ;  the 
Uil  tiior-rifihs  to  five-sixths  of  the  length,  forked,  with  broad,  rounded  fcath- 
tn:  tliv  middle  tue  without  its  claw  not  over  two-thirds  as  long  as  the  tarsus  ; 
'•he  hii.>l  claw  longer  than  its  digit ;  the  crown  of  the  head  some  shade  of 
crimiiio  ;  the  colors  of  the  back  not  in  well-defined  areas  ;  the  rump  lighter 
colort<l  than  the  rest  of  the  upper  parts ;  the  adult  male  with  the  breast  of 
lont  •haiie  of  red,  and  the  throat  unstreaked. 

hit  common  to  s|>eak  of  the  '*  type  of  a  genus,"  and  in  this  instance  A.  li- 
wriM  II  generally  held  to  be  such.  But  it  is  evident  that  if  the  above  charac- 
tcriiif  the  genus  were  to  be  drawn  exclusively  from  this  species,  they  would 
Wnther  specific  than  generic,  and  would  require  qualification.  A  diagnosis 
ir%wn  as  cltiscly  from  linariut  alone  as  the  foregoing  is  drawn  from  the  six  or 
tifbt  form*  together,  would  exclude  at  least  two, — rostratut  and  eaneneens.  In 
^t,  if  such  expression  be  allowable,  it  may  be  said  that  linarius  rather  ex- 
ifKvrates  than  typifies  ^^tfiothun ;  that  is,  makes  Ajgintkui  out  to  be  more  dif- 
fcnot  from  other  birds  than  it  really  is;  for  rottratuSf  for  instance,  in  the 
fetturrk  of  size  and  shape  of  bill,  more  nearly  resemble  Linota  or  Leucosticte 
thtn  Itntrtus  does.  It  is  only  by  weighing  all  the  phases  of  the  genus  together, 
taiiDl^  an  average,  and  weighing  this  against  other  averages,  that  a  diagnosis 
^the  frenu<i  can  be  obtained.  L'pon  this  method  I  have  framed  the  forogi)ing 
Mai!it»n.  which  1  believe  applies  to  .^giothu»  alone  ;  and,  as  has  been  pre- 
Biif'i  it  is  highly  satisfactory  to  find  that  the  subject  in  hand  may  be  so 
driiiiitrty  limited.  I  see  no  "  type"  of  this  genus,  except  in  an  ideal— certainly 
t't  knimn  eiisting— bird,  that  combines  the  attributes  of  all,  without  present- 
ly; ri.  iu4ireiy  the  special  characters  of  any,  of  the  species. 

It  ihore  wM  ever  a  time  when  all  the  then  existing  A^Egiothi  resembled  each 
etbtr  SI  closely  as  those  now  called  **  linariut  "  do, — in  other  words,  if  the  ge- 
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DUB  wks  CTet  uaispeciSa,  and  bita  eince  b;  vhotever  uusea  been  tB&de  olhcT> 
wise  by  diffirentlutiaa  of  seterai  pliu««,  ibea  linaiiiu  WM  perhapt  Ui«  avtiul 
t/pe  of  Ihe  gcDus.  But  u  at  such  time  the  gnnas  was  Iben  rather  rurming 
than  rarmed,  it  is  more  probable  Lbat  tbe  ehsracterg  of  finariiu  {(.  t.,  o(  £g»- 
ihut  in  its  eattretj)  were  thin  gpeciflc  only  in  relntion  to  such  tjptt  lu  £>nau, 
Luaailittt,  C/iri/4omilrii,  &c.  So  at  any  given  niomeat  in  biid-Ure,  •  fteneiie 
Ifpe  or  plan  is  an  ideal  iadnction  of  ours,  rniher  than  a  material  eiisience. 

It  is  trae,  nercrthel ess,  that  at  present /inariu  is  tbe  most  eonimon  aoj 
widsl;  distributed  «epcot  o(  .Egiollm;  and  that  it  comprehenila  a  Ifirger  p<t 
centum  of  Xgioihui  than  «,ny  othe-r  form.  Were  it  ibe  oalj-  phaas  of  .CyioiJtoi 
now  liTiDj;,  we  cuulJ  baudle  the  genus  in  much  the  same  manner  as  it<  shall 
have  occnsian  to  oitb  uonsideration  of  other  fonna.  1  shall  for  the  prcicnl 
assume  titat  liparuw  is  ^Sgiothus,  a.oA  seo  if  it  is  poesilile,  npon  thi$  hjpatJiltll, 
to  account  far  the  balance  of  .S^ioMw  that  are  now  living  more  raliooalfj 
•ad  natarallr  tbiui  Ibej  can  be  accounted  for  upon  any  other  premite. 

It  is  speciGcall;  characteristic  of  the  "  tf  picnl "  (>'■  e.,  normal,  or  most  utoal 
uid  general)  Jtnuriui  to  be,  1,  under  sik  aad  not  under  Sre  inches  longi  ), 
with  a  wing  Z-7&— 3-00  inches  lanfr;  3,  a  uil  3-25— a-S5  incbea  long:  4,s 
tarsus  equal  to  the  middle  toe  and  its  claw ;  G,  a  bill  com  pressed -conic,  isr; 
acute,  with  not  appreciabt/  curved  culmen,  and  never  wbollj  jellow  or 
whail;  bluckish ;  6,  the  light  and  dark  streaks  of  tbe  bacJi  about  equal  in 
Amount,  and  mingled  with  an  intermediate  color;  T,  the  rump  never  whallj 
unslreaked,  jet  always  ligbter  than  tbe  back  ;  S,  the  male  sex  Indicated  bj  k 
bright  color  on  Ibe  breast  and  rump  that  is  between  deep  crimson  and  pdi 
rose,  yet  not  reaching,  under  mature  conditions,  either  of  these  cilremes. 

It  is  to  be  observed,  in  the  first  place,  that  a  Urge  per  cent. — perhaps  -90  or  i 
more — of  JEjiofAm  have  preserved  these  special  conditions  inviolate.  Tpoa  i 
these  birds  neither  geographical  regions,  Inlilude,  longitude,  climate,  or  MJ 
other  perturbaling  iaBueoces  have  exercised  tbe  sligblesl  appreciable  (ffecb 
Specimens  from  all  parts  of  Europe,  from  Hudson's  Bay,  few  Vork,  Southen 
Slates,  Kansas,  Oregon,  Sitka  (and  Asia!},  may  be  found  as  closely  reserablinf 
each  other  as  birds  from  the  same  nest  ever  do.  In  short,  there  are  no  dilTcr- 
enees.  As  similar  ^^iolki  as  I  ever  compared  were  from,  refpectivcly,  Qn- 
many  and  the  Rocky  ^Mountains ;  uid  probably  more  than  half  the  specimens 
»t  present  eiistiug  in  all  tbe  collections  in  the  world  will  be  found  thui  cor- 
related.  So  it  is  a  fsct  that,  whatever  influenueB  have  been  brought  to  beat 
upon  jSgiothui,  tending  to  produce,  or  producing  its  differeuliation  or  forking 
into  several  reeognizHble  chanuels,  sucb  infloenuee  have  been  nil  in  effect  upon 
most  individuals. 

This  is  the  first  broad  fact  to  be  remembered.  It  is  not  on  isolated  one.  On 
(.be  contrarj,  it  is  one  of  a  parallel  series  of  large  extent.  In  the  coses  at  a 
Dumber  of  boreal  and  arctic  types,  m  Kiiciea,  Sumia,  yinicnb,  Amptlii  sp.,  and 
i'/itcfro^jlaiiM  sp.,  among  land  birds,  and  still  more  among  natalores,  as  thi 
glacial  LavidK,  AmatidK.  Alc«l^  tic,  we  find  the  Nesrctic  the  Muue  as  Ibe  Pnl»- 
arotic ;  and  generally,  the  more  nearly  cjrcuu-polar  types  are,  the  more  likel/ 
it  is.  cr.ltrii  paribai,  that  distinctions  between  these  two  regions  will  be  re- 
duced to  xero.  It  is  to  be  observed,  further,  tbut  Iinariui,  besides  being  IB 
longitude  the  most  widely  dispersed  phase  at  A!j/iothiH,  is  at  the  fame  tint 
the  most  restless  element  of  its  genus.  It  baa  properly  no  special  abiding 
place;  its  movements  are irregular,alinost  spasmodic  ;  It  is  found  as  far  nonll 
Bs  moat,  if  not  any,  other  forms  ;  and,  at  least  in  the  Cuiytd  Stalci.  rangM 
farther  south  than  any.  I  think  it  probable  that  the  clue  to  its  singular  cm- 
tlaocy  is  to  he  found  in  this  fact;  individuals  not  being  subjected  Ihrougll 
■cries  of  generations  to  precisely  the  same  climatic  and  other  influencM, In 
consequence  ol  which  tbe  equilibrium,  so  to  speak,  is  preserved,  and  votiatioa 
in  lbi$  or  that  sjiecial  direction  opposed.  This  inference  saems  jusi,  imil  it 
corroborated   by  the  fact,  about  to  appear,  that  the  more  geographically  n- 
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nrict^  A  certain  per  cent,  of  ^Egiothus  is,  th«  more  decidedly  and  extremelj 
does  f  uch  per  cent,  differ  from  the  rest. 

I.  To  take  np  this  point  next:  A  certain  part  of  ^ytoMiM — perhaps  onljone 
or  two  per  cent. —  now  lire,  and  probably  always  have  lived,  in  Greenland.    A 
few  yean  ago  this  fraction  of  the  genus  received  from  Mr.  Gould  the  name  of 
*- €«ne^cens,^*  in  reference  to  a  certain  condition  of  plumage.     By  this  word  we 
■ay  mmvnarily  imply  the  fact  that  these  birds  differ  from  Unarms  in  the  fol- 
lowing particulars:  I,  larger  size,  averaging  six  inches  in  length,  with  wings 
tad  tail  to  correspond  \  2,  a  less  compressed,  less  acute,  more  regularly  conic 
trill,  differently  colored,  with  heavier  nasal  plumules ;  3,  not  correspondingly 
taUnr^  feet,   the  toes,  especially,  being  relatively  shorter;  4,  marked  de- 
fciency  io  coloring  matter  of  the  feathers,  which  makes  the  whole  plumage  a 
•ore  hoarr- whitish,  leaves  the  rnmp  pure  white,  reduces  the  streaking  of  the 
nder  parts,  and  lightens  the  red  of  the  adult  ^\0  2k  pale  rosy.  These  are  simply 
«(«erTed /«f f /«,  not  open  to  cavil.     It  is  hIso  a  fact  that  these  physical  condi- 
ton  of  Greenland  Asgiothu*  represent  the  extreme  of  differentiation  that  A^gio' 
ciw  has  yet  attained  ;  for  no  known  bird  of  the  genus  differs  so  much  from  the 
common  standard,  linarius  as  canetcens  does.     These  facts  are  to  be  reasoned 
t^n  io  connection  with  the  following  considerations : 

Af  jnsi  stated,  canetcent  is  the  most  local,  as  well  as  the  most  boreal,  deraon- 
Rratinn  of  the  genus.     It  is  confined  to  Greenland  ;  at  least,  it  only  reaches 
hf  characteristic  manifestation  in  that  country.     Though  quoted  from  North 
luerica.  the  citation  is  held,  upon  the  best  of  grounds,  to  be  erroneous.     It  is 
fecorded  from  Northern  Kurope  ;  I  have  seen  no  typical  specimens  from  such 
ivcalities  ;  if  really  occurring,  they  can  scarcely  be  regarded  as  more  than  ad- 
ventititins.     All  other  styles  of  J^'^ioMm  range  over  more  ground  than  this 
«ee :    if    then,   according    to   any  laws    whatsoever,    extraneous  influences 
t5ei*t  permatation  of  individual  characters  after  a  sufficient  number  of  genera- 
toon*,  we  should  expect  such  causes  to  i)e  more  efficiently  operative  in  the 
f%oe  of  the  Greenland  birds  tlian  in  any  other.     Such  is  fonnd  to  have  been 
th«  csM.     Cunftrenf  has  for  an  indefinite  time  been  subjected  to  certain  spe- 
cui!.  if  not  exceptional,  conditions,  with  the  witnessed  result  as  above  detailed  ; 
vbicb  i«  tantamount  to  a  demonstration  of  the  assertion   already  made,  that 
tb?  muft  local  .ICyvtthi  arc  the  most  {tpecialized  ones. 

Tbf  fan  of  this  greatest  differentiation  settled,  we  have  next  to  inquire  how 
ftf  ibe  particular  JbW  of  modification  that  has  been  brought  about  is  amenable 
tu  rirrain  laws  thai  have  been  found  of  extensive  applicability.  I  think  that, 
v.iL  perhaps  one  exception,  all  the  distinctive  features  that  caneseena  presents 
are  eiplainafile  by  reference  to  some  of  these  known  laws. 

An  increa«e  of  size,  coinridently  with  increase  of  latitude,  has  been  t^hown 
tT  I:airi|*  and  others  to  be  of  wide  application  in  the  cases  of  species  ranging 
«^'»er  reany  degrees  of  latitudt*.     It  is  unnecessary  to  cite  examples.     Th  c  case 
of  Mnv*^^*  Ts.  ItnnriMs  is  a  parallel  one.     If  it  be  objected  that  in  this  case  we 
art  draling  with  two  distinct  *' species,'*  instead  of  variations  in  a  single  spe- 
cie*, it  is  u»  be  replied  that  the  "specific"  distinctness  of  enneacens  is  precisely 
tb«  (loint  at  i<sue,  not  a  proven  theorem.     Moreover,  it  is  to  be  observed  that 
iLif  'Jitiinction   in  size  is  one  especially  marking,  not  birds  that  migrate  over 
a  ^reai  extent  of  country,  but  those  resident  species,  individuals  of  which  are 
riimpamtircly  stationary',  some  living  north,  others  south.     It  is  here  that  the 
iav  romeii  most  clearly  into  play,  and  canftcent  is   the  only  set  of  individuals 
that  conform*  to  this  requirement ;  the  others  (with   possibly  one  exception) 
•f»  Brtre  or  lc"s   migratory,     ^:5o  we  can   sec  why  Unarius  taken   at  Hudson's  ^ 
&AV  and  in  Carolina  should  be  of  tlic  same  size,  \%hile  eanescrnt  surpasses  their 
4imcD»:«jnfl. 

Wbethrr  as  effect  of  climate,  adaptative  modification,  or  pure  incidence  (but 
Bore  reasonably  the  former),  the  fact  remains   that  a  large  number  of  genera 
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more  or  leu  *rcl1c  present  nbite  forms.   Aniont;  maDimAlB  it  ia  oalf  n 
to  Blliido  to  Urim,  Canii.  l,epia,  to.     Among  birds   inii.3  be  cited  Ibo  . 
ftom  tlie  TttTOoniiuf,  llitrajhlto  nnd  NycUo  amaaf;  rapUrL'S,  itDd  in  Ibe 
fftmiljr  of  the  Fringitlidm  certain  ajjecieB  of  I'ltetrophoM:     Looking  10  %. 
birds,  it  a  observed  Ibat  in  the  Inrge  cosmu  poll  tun  genus  Lar-ut,  nearlf  B 
all  the  tropical  and  leoipentte  Eone  species  of  which  hitve  the  biu^k  blM; 
blue,  mid  the  primaries  Crossed  irith  black,  llie  glacial  species  («.  jr.,  yi 
Uuctpltrui,  &c.)  Iiave  not  this  color  on  the  vi'iagt,  and  the  maDil< 
or  even  white,  as  in   the  case  of  i,.  AurcAinai'i ,'  the  eiclasivelj  boreal  1 
genus  Pttgophila  is  all  wbite.     it  is  the  same  with  the  nioet  boreal  goq 
hvptrbottia,  rotiii,  Ac.      Among  Prociilariida  the  most  glacial  genus,  AflK 
is  tlic  palest  1  aiid  an  antarctic  species,  Thalattoiea  anlarelieo.  is  aimilarly  J 
than  most  of  its  nllleg.     The  modi  Gcstions  of  color  that  tbe  Oreenlaod  ^lf 
haie  sustained  are  exactly  hotnologona.     This  U  too  evident  to  call  for  j 
ment.     MoreoTer,  besides  the  whiteoing  of  color,  it  Is  a  matter  ol 
serTuliou  that  pelage  of  mammals  and  plumage  of  birds  is  like  I  j  ti 
or  otherwise  modified  in  cold  regions,  or  even  at  colder  acBSons  of  tbeje* 
aa  eridenl  purpose.     The  coveria^  of  the  akin  is  increased  in  two  m    " 
thickening  over  parts  already  covered,  and  bj  eiteosion  over  parts  or 
naked.     The  faet  of  the  Ptarmigan,  of  Ibe  Suow;  Owl,  of  the  Kortber 
are  good  iUuatTations  of  Ibe  last.     Now  in  eanticeia  we  see  both  these  n 
in  play.     There  is  a  peculiar  Soft  tbick  mollipitose  condition  of  tbe  plu^ 
Doi  seen  in  other  ipecies,  and  the  little  modified  feathers  thai  sarroant 
bate  of  the  upper  mandible  are   lengthened  nnd  thickened  till   they  fi 
dense  rulT  concealiug  the  nostriU.     It  may  be  also  remarked,  bj  tbe  waj^ 
this  rulT  is  one  of  the  diagnostic  cbaraciers  of  a  large  group,  although  i^M 
Bubfaniilj,  of  Fringiltidx,  laanj  if  sot  most  of  the  species  of  which  are  f 
or  less  boreal  birds. 

One  other  feature  of  eaneietia, — (he  want  of  enlargement  of  the  feet  ir 
respoudeace  with  increase  in  other  dimensions, — [  shall  revert  to  in  ac 

As  the  case  stands  with  amacftu,  few  if  an;  ornithologists  would  denj 
fraction  of  jEgiolAui  "  specific  "  rauk.      Bui  if  the  laws  that  we  hi 
noticing  have  any  menniog, — if  they  are  not  mere  word-form  alas,  sbailoir]f 
inaubstantial, — there  ii  no  reason   to  suppose  that  cnnufini  wa 
time  Uitariui;  nor  that,  if  tha  physical  barriers— the  geographical  restrio 
— that  now  hedge  it  about  were   (nkeii  away,  and  it  were  permitted  IreK 
gration  and  unrestrained  commingling  with  other  .E^/ioihi,  it  would  do 
to  liaarim  in  the  same  length  of  lime,  ot  less,  that  was  required  for  ita 

It  seems  to  me  that  the  special  conditions  and  relations  of  .ij^iMAw  «< 
give  it  rorcibie  bearing  upon  tbe  generic  i[uestioo  of  (bu  origin  of  species ;1 
it  is  evident  on  which  side  it  stanJsas  witness, 

II.  A  correlation  of  species  in  the  matter  of  site,  other  than  that  juit  s| 
of  as  dependeot  upon  latitude,  is  Irequent  among  birds.     It  may  be  aeeo  , 
nied  by  aiipatenlly  unimportant,  and  certainly  not  very  noticeable,  diffkrq 
io  color,  proportions  of  parts.  Jtc. ;  a  currespondenl  variation  of  the  bill  tl 
among  the  more  comroon      This  Inw,  so  Io  speak,  reaches  a  max 
writer  has  shown,*  in  certain  pygopoduns  birds.     In  the  fkmilies  Calir<4 
and  Foditipida,  in  fact,  it  is  possible   to  range  the  species  in  two  panllvT 
riea,  one  of  which  is  the  counterpart  of  the  other  in  case  of  alaioit  ercrjrl 
cies,  In  nearly  everything  but   aiza.     Thus  there  Is  a  larger  (C.  AilamtB' 
smaller  (C  larjuddM)  Loon ;  a  larger  (ard'eui)  nnd  smaller  {pMifieai)  E 
throated  Divert  a  larger  {hnibotUi)  and  itoMet  {gritfigtna)  Red-necked  G 
and  so  on.     The  three  North  American  species,  so  called,  of  Amfittr,  or 

xamples   without  number  could   be  ndvanocd,  j 
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taest  will  laffice.  In  all  these  iDStnnces  the  forejr^inz  lavr  r. 
w:ih  iiiti'uie  has  no  part  :  for  these  hinU  always  may  \nr.  ai; :.  a?  u  ::  .  ■■-*  ■■*. 
f**.'.  us'ially  ure,  more  or  less  Rssociatuil.  The penu?  .I^*jfiKu*  :•:..-  '  •  .z.  .  l? 
*  •  \L.9  -(•••riul  kind  of  variation,  which  remains  as  yet  unrx:-.<i!r.*  : 

Tbere  ;ire  in  Europe,  and  proliahly  also  in  America,  twu  r.*  •  -      r  ^i  '  .  -.^i-i 

■  'Re  l;!"^:!*.  ibitt  ditfer  from  the  ordinary  style  xii ^E'jwthunu  l.v.v  •.:    ■  ;  :  s-.z* 

Met  ist  -mailer,  the  other  lar^rer.     The  latter  has.  in  adaiiiuL.  u  >.:: 

tirrlj  appreciKldy)  lar^fer  and  more  yellowish  hill  th:iu  av*rajr  . 

uoa*-'i»!  these  poiDts,  even  that  of  size,  are   suflii-iently  njarf:«  :  : 

&&«i  uuraisiAkeahle  except  in  the  extreme  they  iiave  ai  yci   r>b-.:.' 

iieriueii.^te   iudividnaU   now  livinj;  complete  a  gra>iut:'.<u   'm'. l 

T'j.s  f.jrni  \B  called  ^K^jiothu*  h"Un,eUi^  after  Badini :  it  ha?  f'»r»L  '. i 

tf»v  \i-.ir«.      It  is  found  in  northern  and  western   Kumpe.  k>«   .... 

%iTtu»  :  and  I   have  seen  identical  samples  from  <.*itiiu-ja.     1:.*    >: 

tw  tiv^n    longer  known.     Tiionfrli   usually  credited.  a<^ /'n'-v*... 

V.fil'ii.!,  sum^-where  about  1817,  it  was  an  old  entry  in  the  n. -.•».&  i.:  "..x  *  ..u.* 

Er.i^don  def-cribes  it  with  his  usual  accuracy:  Miiiler  has  it  i'j  L:r  .*". ;  ;   •:i.*-i : 

•f  ITTC,  as  F.  eafmreL      .\lthou}<h  authors  sjieak  of  a  notatiie  a ii. '.■■-:. :  .'  •■.!   ur 

la  tie  pluiiiaf^e.  over  and  ab«>ve  that  commonly  exhibited   i.-r  it.  .••:..•    ''•"»-   :- 

:*a**»n    :u   !«u>pect   that  this   is  exai^^ierated.     Very  youL*: '"- ^'■f*  ■•     ?     c'l*  i 

Tifuji :  and  it  is  credible   that,  a^e  for  a^e,  and  season  Vt  >>tb-  -t 

fr.rt  i:i  the   colors  of  r*it>»rent  and  linarius  is  not  \tr\  tan;:ir.,»-.     !■  *' 

fjf.  tii?n,  !«  the  main  if  not  the  «Mily  point  in  this,  as  in  itie  l>rr:.*T 

•v^'V*^!.  as  surely  as  hoiln-ilti,  grailes  in  this  respect  with  iir.'i'tw. 

Wrre  tbe.«e  lar^^er  and  smaller  biriis  separated  from  earii  t>;L»rr  hi 
up-H«  by  );eo{^raphical  range,  and  particularly  by  a  tiifferui'*:  ii.  .c 
'.1.  i  a''i:'ie  more  plausibly  cimcerniii);  them.     In  »uch  rare,  ibv*" 
if^-est-e  that  exists  mi^ht  be   traced   to  some   cau.<;e.  ai:<J    be   .*».. 
'i£«e>j  ^•'nt-e.  in  a   dassificatory  point  of  view,  than  it  now-  a:  ;'«-h:-  ' . 
ti*   :--j-r  bill  of  h'^fff  f '/i  we  mi^ht  st-e  the  opcnilion  of  l}i»-  -i:!  •• » 
tw*r.»-r  ob.*i.ure  their  special  deterniiimtioii  may  be)  ar  ;i. ','•-*:  v  r.'   • 
-itr-. 'I.-  t  The  bills  of  all  the  Wliite-bellie'l  Nuilnilciir?  w*^:    -t  i.     •  ■  i 
■  :  »!.    ■ri.ii!ji-  I   the  Fb^rida  Crows"  bills,  turned  the  «  al.t'  •:...-.    fc'   ,-■ 
T'.'K    9!r*'iik;lliened  the  claws  of  the  Arizona  black   I':;-.    >.   .*..  .- 
■ul-i:    ut  <*ii'rn  Mocking  Thrushes,  put  warts  on  the  bi.i  o!  .4/.*"  r..- 
•-  i  H  tiiuusand  modifications  correspoudinc  in  •i**i:r*-<t    *'      ..-    ■ 
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Tl  1.     A»  the   rase  stamls,  we  are  total! v  in  x'u*: 
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.-,  •.  t  i»n?iMit  our^elve«*  with  bare  .statement  of  the  !»<  *.  :r  »:•   !■.    •  •• 

:  .hii-**ii  liavf  pr«iveu  susceptible  to  tiniie  «;pei.ia'    „•...:.    v  • 
.  kvv  r  iKiviriiiu'iilly  under^oni'  certain  moiiifiintior.-   !r.a'*'.-    •* 

1.   .»-.*    etpo«i'd.   have  successfully  resisted,     ll  we  jT"  T.r:. 

.;•  •.  -;tt  ii.t::«e  jirounds.     We  may  conjecture  that  tiu->e  tw.  r..   •  -  t** 
•  .•..-.  -4  :  ih.il  they  bejxan  to  be  ditt'erentiated  within  tf.«.-  ,{.-•  *•  ■.-.  •■ 
■■.»r«.  »i.-.re  nr  ii"<i-* ;  and   that  in  the  process  of  time  ilj«.y  w  ..»■■•  •    • 
.•—..f."  :.?lv  'ItAtinft,  th»'  "lilferences  that  thev  have  tie'oni*-  ;  o--«  •■■ 

*:'».'*fc:e  to  tiieni  :  t»r  that  lbc\  will  evftiiimllv  n-ver:  v<  •       ■  . 

•: :   •;    1  ■l-.!Ti'reiM"»'S  pro\ in^  u<irlfss.     A  supposition  a=  i,v..«   .  i.-       ■ 
•  fc! '.  %'•  •  »"  ret'ii'.C'l.  eii'tpt  by  anabt^ical  reasoning. 

KK  ;  r»*tj.i,  i>rnitb<ibi^i-<tji  are  very  properly  imli-pn-*--!  to  '.  ■   i.     •    ■   ■ . 

f'.'iH*  unylhin^;  more  than  "VHrielies"    of  ^f»1^^«*    n:. 
••  •»'.*r.i' It. nly  ib'tint'd  varieties.      Itiit  1   hold   it    H»    lie    •:•■?■•  ••  ■ 
>?.!•»■  !.-r«   that  ."i-parate  these    binls   trtun  h/finu*  ht*-    '  *.    ".'    ■ .  ■•  ■ 

■  -.^'.1  it  ■!itf»'r<i»t  «l«"ifree,  or  inten>ily.  so  to  ftfteak  .  as  \u  ■■.-        •'  ■  ;■ 

■  '•.'••:■' i!.-l  K*'d -|i« ills  from /i/i/iriii.».     The  character:*  of  u!.  '.r,.  ./ 
.  -  ■    I-  th»v  i-.in  be.  to  the  same  level,  ami  shown  tu  dirt*  r  ■.:..; 

•  •    '  •  f !  r'-'-^inn.  I  *ee  n<i  means  of  di<tin;;nishin«/  anv  pel  '••  •'.•    ■    • 
■••■    ;i  $i.''t»f.     Ititermi'iiiate  links  of  the  chain  are  •■a-..y  !   ■.•  . 

■  »'  I  .r.  1  i.'.c  whuU  so  firmlv  that  there  is  no  break  in  the  s'Tie?  '.•  *.»*-( 


•    ;•'  • 
•  • 


• » '  * 


t-  :  r 


2.i. 


■<&'J.J 


13 


189  PROCEEDIHas  OF  THE  ACADEICT  OF 

imnllcgt  uid  darkest,  nnil  Isr^irst  and  liphtttt  ««U  of  Indlvidiutli  «•  yet  4ii- 
L-oTcred.  To  prore  llils  I  miiitt  liriiig  Torwird  tha  curioiu  Tkriationi  that 
.EgiathiH  liHi  Biistiiinrd  iu  iionhera  North  America. 

III.  I  difuovered  in  Labrador. in  ll^CO,  nadsooa  after pnbliihed  «  dMcriptioa 
uf.  a  Bmall  Kcil-iiull  [hm  I  cnUei} /utrncfiii  on  account  of  it*  color.  Specinni 
bad  before,  howuvcr,  Uvvn  oullucttd,  and  1  am  iucliued  to  thiok  thia  form  ii 
tbe  un«  Aguri'd  by  Aiiduijon  fur  llie  common  apcciea  ;  btitju4cn€tni  ia,  aa  tat 
as  known,  its  ^rlkst  dcslgnnlioii.  TIick  Itcd-polti  hart  since  been  tniccd 
■jiiile  across  the  continent,  in  itrtii^h  Amrrii'u,  lu  ^iika ;  sprcimena  are  coa- 
tained  in  nearly  all  the  rollecliona  from  tlie  interior.  With  tbia  cxtenaiiri 
range  in  lonplnde,  tliu  liinU'  latitudinal  di^persioo  is  rather  unniually  limited. 
They  appenr  to  he  mostly  continvd  to  horeal  America,  rarely  entering  the 
I'niled  Stales,  mid  Iben  only  nlong  iU  iiorthrrn  border ;  at  least,  I  have  aera 
no  good  exnnijili'ji  tnkva  further  eoiilb.  Tliroiighuul  llritish  and  Rutaiaa 
America  ihey  are  li^ilile  to  be  nssociiiteil  with  true  tiimriun  at  any  paint-  In 
Laliradur.  however,  Ihry  are  tlic  preriiiliii).'.  if  not  the  only  form-  They  an 
also  aAHucialeil  in  ibe  interior  and  on  llic  nesi  coast  with  another  ■'■pecics," 
to  he  noticed  pri'i-enlly.  It  is  diSIcnIt  to  estimate  their  numbers  relatire  to 
those  of  the  two  otlier  Di>ei'ies  ;  jierliajia  (licy  are  unc  for  ten  or  twentT,  or  even 
in  lesa  |>nii>nriIon.  These  birds  difTcr  from  limiriui  in,  1,  smaller  rixe,  tbon^ 
this  ia  not  very  evident  eicept  on  striking  averanes :  J.  in  relatively  and  abto- 
lutely  larger,  heavier,  and  wholly  hiai-kish  bill,  furnished  with  unuanally 
short  and  ii|)ar«e  plumules :  3,  in  culur,  which  is  ubuve  dusky,  icarcely  relieved 
by  lighter  iilrenks,  the  rump  only  a  iritle  lij^litrr  than  the  rest  of  tha  upper 
|Mris,  the  aldeii  very  heavily  streaked  with  dusky,  and  the  ted  of  the  male 
breast  Intense  vriuisun. 

The  form  is  nut  to  my  knowledge  fiinnd  in  Europe.  Whatever  causea  hava 
operated  to  produce  this  special  modilicaliou  iu  liuariut,  the;  have  not  been 
effuctlTe  in  Kun)|>e,  and  have  moreover  in  America  only  affected  a  small  per 
cent,  of  the  total  numlicr  of  iudiiiduals.  The  resnliing  changes  i  cannot  kt- 
tempt  to  expl.iiii.  Iteeides  being  not  referable  to  any  known  general  Iaws, 
they  arc  in  direvt  opposition  to  Ibese.  Climnle,  )ceographic«l  position,  ftc-, 
should,  as  we  saw  so  satisfactorily  in  (be  cnse  of  cantierst,  have  enlarged  uid 
blanched  these  birris,  and  given  them  hcavli'r  plumules,  whereas  we  have  tbe 
contrary  condition.  We  luigbi  suppose,  indeed,  that  Ibe  wide  dispersion  and 
irregular  movements  of  the  Dusky  Red-i>olU  may  have  interfered  with  the 
equable  opcrnlioii  of  the  laws  just  alluded  to,  hut  this  does  not  account  for  tbe 
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DAtnre  of  the  food  obtained  there,  &c.  I  noticed  nothing,  however,  in  Labra- 
dor, that  Kerned  sufficient  for  such  end.  It  would  be  interesting  to  have  in- 
formation upon  this  point  from  observers  in  the  interior  of  Arctic  America. 

\f  rantMcrtiJt  has  been  shown  to  have  probably  been  at  one  time  Unariue,  and 
iDbHrquently  modified,  as  we  have  seen,  by  the  operation  of  known  laws,  I  see 
no  reason  for  supposing  that /(/«ci»<e^n«  is  more  distinct  because  we  cannot  so 
readily  trace  the  laws  under  which  it  has  been  made  what  it  is.  We  have  only 
to  take  for  granted,  in  this  case,  either  a  later  departure  from  the  common 
itandard,  or.  what  is  more  probable,  a  less  regular,  continuous,  and  coosenta- 
rtius  operation  of  modifying  influences.  In  rvfetcenn  and  holboelli  the  effect 
of  theiMs  influences  is*asyet  barely  apparent ;  in  fuaceacena  \i  is  already  very 
evident.  i 

In  Greenland,  side  by  side  with  the  blanched  mollipilose  canetrfna^  we  have 
a  few  lingular  ^^2g%othu     It  seems  as   if  they  had  sprung  like  offshoots  from 
iWr^jr^fur.  and  there  in  Greenland,  stationary  or  nearly  so,  and  isolated,  the  law 
of  latitude  had  come  into  play  to  enlarge   them;  but  that  further  interference 
with  fu«rescenf  features  had  not  been  experienced.     These  yKf/iothij  that  I  call 
rottratuf,  are  :  1,  as  large  as,  or  scarcely  less  than  caneseens  (about  six  inches 
lofijr:  :  2.  with  a  bill   that  is  even  an  exaggeration  of  that  of fuscescensy  being 
ftili  Inrger,  thicker,  more  turgid,  with  short  plumules,  and  black  in  color ;  3, 
vith  thv   colors  of  /useefcens^  the  heavy  stripes  on  the  side  being  sometimes 
carried  (|uiie  across  the  belly.     There  appear  to  be  fewer  of  these  than  of  any 
•jtfafT  .Kffinthus :  I  have  not  seen  a  dozou  in  all,  and  none  except  from  Green- 
land.    One  or  two  of  these  are  appreciably  lighter  than  the  rest,  and  in  fact, 
fhkpe  of  bill  and  total  size  apart,  rather  recall   dull    plumaged  Ihiarius.     I 
iMrcely  know  what  to  make  of  this  form,  after  accounting  for  its  size  as  above. 
ta*l  pretVr  to  leave  it  with  this  simple  statement  of  fact.     In  a  classiUcatory 
I»aint  of  view,  it  appears  to  hold  somewhat  the  relation  Xn  funce^cenn  that  canes- 
f*«i  or  jio«sibly  rather  only  holboi'lii)  does  to  linnrius.     Though  I  did  not  reach 
!ac"h  opinion  in  my  monograph  of  IfiG!,  I  should  now,  in  spite  of  its  several 
Terr  oSvimi*  [leculiaritics,  consider  its  charactiTS,  in  relation  to  those  of  Jus- 
fv-fht  i»r  hniartufi^  as  of k»?s  systematic  value  than  ihosi;  of  any  ''  species  "  ex- 
ftft  nif^f^ns  and  holhtiftli.     The  small  number  of  specimens  at  my  command 
▼ill  not  .illow  me  to  expose  the  precise   degree  in  wliioh  it  graduates  towards 
jif'^i^ftip :  but  it  is  probable  that  some  such  assimilation  occurs,  and  that  no- 
■btDt;  hat  the  birds'  isolation  in  Greenland  prevents  them  from  shading  insen- 
•i1'!t  into/M*fr*f<'iu. 

IV.  Prrhaps   tlic  most  interesting  modification  of  .Ey/o//*M*  remains  to  be 
^Micti! ;  I  rrfvr  to  what  I   call  exilipeg.     Audubon   figures   it  by  mistake  for 
f^^ttffn9.  which  I  presume  he  never  saw;  and  Elliot  has  recently  given  another 
■iluitrAtion.     It  is  the  **  mealy  red-poll  "  of  American,   but  not  of  European, 
»rii*ni.     The   peculiarities  of  rxilipft  do  not  occur,  so  far  as  known,  in  Asia, 
Earupe.  or  (vreenland,  but  they  are  characteristic  of  a  large  number— perhaps 
thf  majority — fif  boreal  and  arctic  Anicricanw.:?iirV'^''^*"-     These  moditieil  .Ayjo- 
'*!  do  nut  come  si»  far  south  as  linariun  does  ;  in  general    they  may  be  said  to 
b*  C'intineil  to  liritish  and  Russian  America,  though  some  appear  to  ocoasion- 
»I1t  ]M!i4  thf  northern  lioundaries  of  the  United   States  in  winter.     They  are 
»»r\  ^'**n*>riiily  ili^persed,  being  contained  in  almost  every  collection  sent  from 
'bf  JDterior  and  the  north-west  coast,  but  arc  perhaps  more  abundant  westward. 
TliPT  are   migratory,  i*"  irregularly  so.     They   sometimes  seem,  judging  from 
'ollfction*.  to  be  the  only  form  in  some  localities,  but  more  generally  they  are 
WiM- iatrd,  if  not  at  the  same  season  of  the  vear,  with  linarinx  and  fuxcfsctnu. — 
••iiuetim^rt  both.     It  seems  as   if  there  were  a  wave  of  lino rinit  swaying  north 
•nd  «outh.  bftween  certain   parallels  of  latitude;  another  of  ezilijuif  between 
'rrtain   higher  parallels ;  yet  the  tM'o  regularly  meeting  on   common  ground, 
tB'l  fach  i>«*nding  and  preying  still  further  in  the  direction  of  the  other. 
The  characters   of  eiilipea  are  these  :    I,  size  of  linarita ;  2,  colors  (very 
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□tail;)  of  eandteiu ;  3,  ■  Bmnller,  more  regularlj  coaic  bill  than  linarim, 
^euernll;  ralber  duBk;  Ibnn  jellow,  and  witli  eitrisDiel)'  henTj  plunialM ;  4, 
remarkably  «mal1  feel,  proilucetl  mainly  bj  absolule  sborlening  of  ths  tut*. 
We  tinre  Lero  a  aaiqiie  assemblHge  of  cbaracters ;  Ibe  modiGcation  that  Ihit 
per  cenlum  of  jEginlhui  hnre  undergnne  is  not  just  like  that  of  an;  otber.  ClU 
mnle,  ajipareslly,  bag,  bs  in  the  ca9«  otcamtcfni,  done  vrhat  migbt  have  b««B 
exjitcted  ID  respect  to  calar:  it  baa  blencbed  the  tints  into  the  semblance  at 
those  of  cineiffRt,  taken  aivaj  the  etrippB  from  the  rump,  learing  this  latgclf 
and  purely  n-hitc,  and  reduced  those  oa  the  lidee  to  a  mioimum ;  whitened  Uit 
edges  of  the  wing  and  tail  fealbera ;  made  the  toij  paler,  and  tbickeaed  tha 
nasal  plumules.  Latitude,  on  ibe  other  hand,  has  not  elTecled  naj  perceptible 
increase  in  size.  This  is  curious,  rieired  beside  the  case  of  roiiralui,  in  nhicb 
siie  ia  increased,  but  color  unaffected.  Superadded  to  these  changes  is  tb* 
sinEulnr  modification  of  the  feet. 

M  it  well  known,  absolute  size  of  these  memben,  and  relutiie  proportaonl 
of  the  toes  to  each  other,  an  well  as  to  tbe  leaglb  of  tarsus,  are  among  the 
more  constant  features  that  birds  present.  Only  a  narrov  margin  srelus  to  be 
alloired,  in  the  same  species,  for  variation  in  these  respects,  In  faciriooklng 
orer  the  annals  of  ornithologj,  one  is  struck  vith  ibe  number  of  proposed 
species  called  ''  longipes,"  "breTipes,"  "  brach^'daet^rlus,"  etc.,  that  bare  sub- 
sequently been  shown  to  be  only  accidental,  or  very  partial  modifications,  not 
holding  goad  as  a  general  mie.  Tb  ere  are  a  great  number  of  synoujms  ol  tbil 
particular  class,  needing  no  more  tban  this  alloELOu.  At  the  same  time,  U  is 
cqaally  trell  knonn  Ibat  certain  cloaelr  allied  birds  do  reall;  differ  in  preciselj 
Ibis  pariicnlar, — sometimes  ivith  other  peculiarities  superadded,  sometime* 
with  scarcely  any,  or  none.  A  more  or  less  decidedly  terrestrial  or  arbureal 
mode  of  life  may  reasonably  be  presumed,  if  not  logicBllr  inferred,  to  hare 
something  to  do  wilb  this  change,  Tbe  case  is  belter  illustrated  in  comparing 
allied  genera.  Thus  Mimiii  is  sn  eminently  bush-  and  tree-liring  genus ;  tba 
specie*  of  iu  nearest  ally,  Harporhgnehiu,  spend  much  of  tbeir  time  on  tbo 
ground,  walking  and  scralcbing  among  leaves,  Ac.  Tbe  feet  of  Ibe  lalCer  are 
correspondingly  larger  and  stranger  than  those  of  the  former.  The  same  is 
tbe  case  regardingPi^iifo,  as  compared  with  olber  allied  genera  less  eminently, 
or  scarcely,  terrestrial  in  habit.  If  such  modiGcation  can  be  traced  in  this 
grade  of  forms,  I  see  no  reason  wbj  it  should  not  be  exhibited,  in  howerer 
tuucb  less  degree,  between  congeneric  species  ibal  differ  in  a  more  or  less  de- 
cidedly arboreal  mode  ofiife.  Admitting,  then,  possible  modiScatioos  of  lb* 
feel,  in  specific  as  well  as  generic  grades, — modilieationa  correspondent  to  iht 
nature  of  Ibe  foot-bold  Ibat  Ibe  birds  babitually  take, — there  seems  no  reoBou 
why  the  argument  by  analogy  should  not  be  carried  a  step  further,  and  m«d« 
to  include  possible  resnlis  from  a  difference  in  the  kind  oi  trees  or  bushes,  or 
tbe  kind  of  ground  that  arboreal  or  terrestrial  species  respeetiTely  frequent. 
Terrestrial  sparrows  of  muddy  siluatioua  will  probably  be  found  to  ba> 
modifications  of  the  feet  not  shared  by  those  of  sandy  deserts,  or  ol 
gorges.  Rusb-sparrows,  as  Ammadromi,  that  climb  up  perpendicular  s 
Bitma,  have  not  tbe  same  feet  as  their  nearest  allies  among  buab-sparroiTB  I] 
habitually  rest  upon  horiiontal  and  less  yielding  twigs.  These  ai«  mm 
illustrations  in  point  of  what  1  wisli  to  propose, — naoiety,  that  Ibe  small  fl 
of  A.  tiiliprt  may  be  due  to  a  difference  iu  the  size,  teiture,  Ike,  of  tbe  ' 
bushes  that  they  habitually  frequent,  or  are  really  confioed  10,  aa  coi 
wilb  tbe  greatly  varying  range  of  foo  Iholda  that  Imuriui,  In  its  eilensiTe  m 
mentg,  necessarily  takes.  It  does  not  seem  irrational  to  suppose  thai 
■tunled  resinous  conifers  that  form  so  marked  a  feature  of  the  northern  t 
may  hare  produced,  in  tbe  course  of  Ume,  tbe  modification  that  is 
neased.  Boweier  well  or  lit  grounded  Ihe  suggestion  may  be,  it  is 
fair  inference ;  and.  at  any  rate,  I  know  of  no  otber  aifignable  cau 
obserred  facL 

As  inlimaled  when  canttcfni  was  spoken  of,  ll  is  interestiug  lo  note  that  t1 

to 
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same  condition  of  feet  is  found  in  that  species.  The  feet,  indeed,  are  larger 
than  those  of  exilipes,  and  the  tarsi,  particularly,  are  long ;  but  the  toes  are 
still  notablj  short,  in  a  relative  sense,  not  having  increased  pari  passu  with 
enlargement  in  other  respects.  I  would  attempt  to  explain  this  fact  in  the 
same  waj. 

So  far  as  I  know,  the  claws  of  JEgiothtu  have  not  been  modified  coincidentc 
ally  with  those  changes  that  have  made  the  several  races  what  they  are.  The 
claws  of  exilipes  and  eanescem^  indeed,  are  longer,  compared  with  the  toes,  than 
those  of  other  forms;  but  this  a  relative,  not  absolute  difference.  The  claws 
of  all  the  species  are  liable  to  vary  within  rather  wide  limits.— this  discrepancy 
belonging  clearly,  however,  to  the  class  of  individual  peculiarities. 

The  conclusions  to  be  drawn  from  the  foregoing  facts  are  obvious.  We  have 
seen  that  eaneseensy  the  form  most  strongly  differentiated  at  present,  is  also  the 
one  most  easily  accounted  for  by  the  operation  of  certain  known  laws  that 
produce  variation  in  species.  If  this  were  not  a  separate  and  independent 
creation,  it  niust  have  been  evolved  at  some  time  out  of  linarius.  The  ques- 
tion of  it«  specific  distinction,  then,  is  merely  a  question  of  time  ;  we  can  only 
say  that  it  has  divaricated  further  than  any  other  known  forms  from  the 
original  standard,  and  that,  though  it  has  reached  a  point  where  most  orni- 
thologists would  draw  a  dividing  lino  qu&  species,  yet  it  is  really  only  a  va- 
riety of  iinarius.  A  fortiori,  in  the  case  of  all  the  other  above  described  modifi- 
cations of  linarius,  we  have  varieties,  not  species.  Simply,  they  have  not 
progressed  so  far  in  the  process  of  differentiation ;  they  either  began  to  be 
modified  later,  or  the  modifying  influences  have  not  been  so  effectual  towards 
that  end.  But  if  eaneseens  is  a  "  species,"  so  also  is  each  of  the  others.  There 
are  only  involved  differences  in  degree,  not  in  kind. 


The  Law  of  DeTelopment  in  the  Flowers  of  A1IBB08IA  ABTE1CI8I£F0LIA. 

BY  THOMAS   MEEHAN. 

In  the  fruit  of  Ambrosia  artemisise folia  the  perigynium  is  crowned  with  a 
series  of  horns.  I  propose  to  show  that  these  are  all  that  remains  of  other 
flower  buds,  which  have  been  absorbed  by  their  elder  sister  during  infancy. 

It  is  not  generally  known  that  this  species  is  occasionally  dioecious,  though 
Dr.  Darlington  in  his  Flora  cestrica  makes  note  of  the  fact ;  nor  is  it  known 
to  the  mass  of  botanists  that  a  peculiar  form  of  neutral  flower  exists,  though 
many  years  ago  Torrey  &  Gray  {Flora  of  North  America)  briefly  alluded  to  it. 
These  dioecious  forms  and  neutral  flowers  afford  the  key  to  the  whole  struc- 
ture. 

In  the  regular  form  of  this  species  the  sequence  of  the  flowers  is  according 
to  the  laws  recently  develope<i  in  my  papers  on  sex.  The  female  flowers  re- 
ceive the  plants'  first  and  greatest  care,  and  always  appear  in  the  lines  of 
strongest  vitality,  of  wliicii  a  vigorous  axial  development  is  one  striking  type. 
The  male  flowers  only  appear  in  the  weaker  lines,  after  the  cohesive  force  so 
essential  in  building  up  the  woody  axis  has  been  considerably  spent.  In  the 
purely  pistillate  forms  we  almost  always  observe  an  unusual  axial  activity. 
The  female  flowers  in  the  regular  ft)rnvs  are  sessile  in  the  axils  of  the  leaves  ; 
but  in  the  mostly  pistillate  forms  they  are  generally  elevated  on  short  pedun- 
cles, giving  the  plants  a  peculiar  twiggy  appearance.  On  the  other  hand,  the 
nearly  male  plants,  which  by  the  way  are  rarely  seen,  present  characteristics 
the  reverse  of  these.  The  heads,  usually  female,  when  appearing  as  male 
flowers,  exist  as  large  burrs  tightly  set  in  the  axils,  without  tiie  slightest  ten- 
dency to  pedunculation.  Though  varying  in  intensity,  and  occasionally  inter- 
mingling, no  one  can  fail  to  see  that  these  forces  prevail  in  these  forms — the 
feminine,  in  connection  with  cohesive  and  vital  activity  in  the  axillary  parts 
— the  masculine,  with  weakened  axillary  activity,  and  individualization. 

The  flowers  themselves,  however,  afford  a  better  illustration  of  this  than  the 
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■npportlDg  parti.  The  male  fian-erg  ue  five  lo  eight  in  each  inTolncnl  cap. 
— ill  the  feniiLle  they  are  Eiogli ;  but  in  placr  orfiowers  the  ffmaU  has  five  lo 
eight  hortiB  cm  the  perigjaium.  The  want  of  correBpoDileace  in  number  in 
pkrti  which  were  »□  ilonbt  embrjalogicslty  ibe  same,  together  with  a  coctm- 
pondeiice  )n  Ihe  iiumber  of  [he  home  on  Ihe  prrigjalum,  would  nalurallj  *iig- 
gcit  luoDC  ncqnninled  with  tbeubaorbingorcobereDt  powerof  [befemBleiiiBa- 
Itaee  Ihni  the  priniotilini  bud  huil  absorbed  the  rest,  of  which  all  Ihal  rtmained 
were  ibeso  horns.  Thia  I  aubBequenily  provetJ  to  be  more  likely  by  Ihe  to- 
uoTery  of  Int/ormi  of  ptrijiynia.  Ocvaftioniilly  three  remnle  SoweH  oppMr  in 
one  inrolucml  cup,  Id  such  chsks  the  two  lateral  ooes  hare,  iuoniIj',  m 
horns,  or  rarely  one  or  two  ;  while  the  eenlrtil  one  haa  but  from  four  io  »l»— 
erldently  a  less  number  tbaa  others  which  have  do  side  flowers  with  Ibem. 
In  the  male  flower  wv  6nd  two  forms ;  the  perfect  ones  with  Sre  broad  an- 
thers, abundaatly  polloniferoue.  without  horns,  nod  without  any  attempt  ■! 
produciug  a  style.  The  other  clois  bus  anthers  which  «eem  never  to  pra<liic* 
perfect  |iiiUen,  but  are  projei'Ied  into  a  "setiform  infleied  appeudu^e"  M 
born,  and  have  a  single  sterile  ilj-Ie  which  ia  capped  by  a  Dumerously  rayed 
fiellate  npex.  Torroy  A  Oray  (fVoro  JV.  M.  Pagt  JBO)  notice  this  fonn  ot 
flower,  but  err  in  eridpnlly  belinving  it  universal ;  while  other  author*  » 
to  refer  to  the  former,  ignoring  or  ignorant  of  Ihe  eiistence  of  the  latter. 

The  nbaeuce  of  a  style  In  coonecrtjon  with  perfect  snibera,  and  Ihe  attetapM 
productiuu  combined  with  the  dlficiency  of  pollen  in  iha  neutral  one*,  ttaV| 
an  evident  progress  towards  a  ftniale  stage ;  and  also  it  is  clear  tb»t  with  d ' 
progrrssluu  is  u  imdtney  (ocumulion  in  Iht  parlt  abtotbtd.     I  pointed  o 
of  our  botanical  friends  in  the  Academy  some  weeks  ago,  that  from  ibeas  <d 
camatancea  Ihe  boras  on  the  perigyniom  could  scarcely  be  anylbing  elM 
the  rrmoiiM  »/  obto'btd Jiower  buib. 

I  have  DOW  found  a  specimen  which  afforda  the  practical  demoiislralid 
these  truths — a  female  plant  noL  a  fool  high,  with  enough  of  the  ooU 
power  to  give  it  an  entire  female  character,  but  not  to  the  same  extent 
more  vigorous  forms  poaaess.  The  horns  are  iatvrry  Halt  of  graiation  frpn 
Mtaat  tondilion  on  Ihe  perfect  ptryytiia  lo  pilaloid  Kaln,  down  lo  prrfttt  Jli>»t 
viilk  thi  regutor  twin  ilyttt;  though  adherent  by  their  bases  lo  the  central  H 
main  flower.  Only  for  this  early  cohesion  with,  and  thus  a  reception  of  tbl 
female  influence,  the  lower  ones  would  undoubtedly  have  been  male  Bowart. 
I  present  Ihla  specimen,  together  with  a  auile  of  Ibe  othori  referred  lo,  for 
the  Socialy's  herbarium. 

1  may  be  again  permitted  to  repeat  what  I  bnvo  frequently  said  already  'a, 
papers  before  this  and  kindred  associations,  that  there  are  probably  ia  plant* 
two  dislinet  principles  going  along  together — the  one  htrtdiiary — a  conscrvk- 
tire,  coherent,  female  force,  which,  as  the  very  existence  of  all  ibinga  de- 
pends on  it,  nature  throws  in  and  around  it  her  strongest  vital  powers ; — and 
BoriJtioii  a  progressive,  radical  principle,  the  only  object  of  which  it  lo  pre- 
rent  stagnation, — to  aeggregnle  and  disperse  rather  than  unite  and  preserve, — 
and  by  giving  varied  form  to  tnatter.is  the  source  of  the  endleas  changes  whicll 
(five  beantyand  inlereat  to  the  other; — less  Tital,  less  essential,  leas  i:ated 
for  by  nature  because  she  reproduces  herself  by  buda.  tubers,  suckers,  rooU, 
and  many  other  ways  lehra  nht  don  not  enre/or  niTuiy,  witbont  it,  but  not  leas 
essential  to  our  ploaiurcs  and  intellectnal  progress,  and  indeed  the  eteriMl 
progress  of  all  things. 

I  submit  this  paper  as  another  contribution  lo  a  theory  which  may  not  yet 

'  ;ar1y  a  law,  as  it  coullnues  by  almost  daily  observatlM   .< 


0  grow 
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Xxr.  2nd,  1869. 
Mr.  Isaac  Lea  in  the  Cbair, 
TiveDty-nioe  menibcre  present. 
Tbe  death  of  Dr.  T.  H.  Turner,  U.S.A.,  was  urn 
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Kov.  9(h. 

The  President,  Dr«  Hays,  in  the  Chair. 
Twenty-nine  members  present. 


Nov.  im. 

Dr.  Rubchenberoer,  Vice-President,  in  the  Chair. 
Twelve  members  present. 

Dr.  Ruschekberoer,  Vice-President,  in  the  Chair. 
Twenty-six  members  pi;^nt. 


Xor.  30M. 

Dr.  Ruschenberoer,  Vice-President,  in  the  Chair. 

Twent j-five  members  present 

The  following  gentlemen  were  elected  Members : 

Rev.  Z.  M.  Humphrey  and  Henry  C.  Miller. 


Dec.  7th,  1869. 
The  President,  Dr.  Hays,  in  the  Chair. 
Twenty-one  members  present. 


I)*c.  Ufh. 

The  President,  Du.  Hays,  in  the  Chair. 

Twenty-nine  members  present. 

The  death  of  Benj.  D.  NValsh  was  announced. 


Dec.  2Uf. 
Dr.  Rl'schenberoer,  Vice-President,  in  the  Chair. 

Twvoty-three  members  present. 

Thf  fullowiug  papers  were  presented  for  publication : 

••<)u  the  Classification  of  Water  Birds."  By  Elliott  Coues,  M.  D., 
U.  S.  A. 

•M'haracters  of  some  new  Hepaticie,  mostly  North  American,  to- 
^:h*T  with  notes  on  a  few  imperfectly  described  S|)ecie8."  By 
*-.  F.  Austin. 

Pi'-r  i'nvM  ma«li'  9nme  remarks  on  a  cranium  of  the  liyperaodim  hulrns^  from 
U.»  »..,t,t  of  Kho'lc  I:»laud,  presented  by  Samuel  Powell,  of  Newport.  He 
»■»!»■!  Misit  it  wAf  li  female,  which  entered  the  harbor  of  tiie  latter  place  with 
fc'i.f     A  maU  was  some  time  after  cast  ashore  dead  near  Dennis,  Mass.,  and 
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wuB  preserred  complete  in  the  Uua.  Comp.  Zoolofry,  Cambridge.  (See  Allen, 
M&tnuiaU  MassachusetlB.)  He  said  that  the  muicle  of  Ihe  fem&Ie  wu  loDgtt 
than  reprcsGnted  for  European  specimeDB,  but  that  that  of  the  male  wat  ai 
short,  and  that  no  difference  could  be  detected  id  the  skeleton  of  either.  Ha 
therefore  retained  the  anme  of  //.  bidtni.  He  stated  that  Maoplodon  leieerhiai- 
tit  atao  occurred  on  the  coast  of  Nantucket. 

He  next  exhibited  the  left  ramus  of  the  mandible  of  a  Snner  whale,  from  the 
miocene  of  Edgecoiobe  Co.,  North  Carolina.  He  pointed  out  that  iti  cbane- 
ters  were  nearest  those  of  the  Eirhrichliut  ctphaliu,b\it  that  there  wasagroon 
inside  the  upper  edge  of  the  jnw,  that  the  nutritious  foramina  were  much  aion 
numerous,  etc.,  etc.     He  called  il  Eichriehliui potj/porui. 

Ueeihihiledanunibcruf  remains  ot  fossil  reptiles,  from  Sampson  Co.,IlDTth 
Carolina,  of  cretaceous  age,  which  were  intrusive  in  miocene  beds.  Amonf 
these  were  humerus,  tibia,  Sbula,  melotarsuB,  caudal  vertebra,  and  perhsM 
cervical  rertebrc  and  ungueal  phalange  of  a  Dinoiaur,  discovered  together  by 
Prof.  W.  C.  Kerr,  Director  of  the  Geological  Survey  of  North  Carolin*.  Thi 
remains  indicated  a  species  having  the  same  gei^fral  form  knd  siie  as  the  Bm- 
droiaurui /oulkti.  The  caudal  vertebra  was  of  verj  diff'erent  form,  and  rewi»- 
blediuore  that  of  Btftiriiaurui.  ramus  the  diapophyaes.  This  vertebra  ww 
elongate,  depressed  and  angulate.  The  animal  presented  various  other  poinU 
distinguishing  it  from  lladroiaurut,  and  was  named  Hyptibmut  craiacattda. 

Two  caudal  verlebrs  of  another  animal  from  the  same  County,  but  diffenit 
locality,  indicated  a  true  Iladrotaurua.  One,  near  the  tbirtietb  caudal,  ww 
twice  the  size  of  that  odi.fimlkii,  the  vertical  diameter  of  the  centrum  b«[Bf 
i-b  inches.  It  presented  go  man;  peculiarities  of  form  that  Prof.  Cope  thought 
it  to  have  belonged  to  a  species  distini-t  from  N./oulkei.  A  caudal,  appareit- 
Ij  terminal,  was  shorter  than  the  same  in  that  species.  He  named  it  Ba^*- 
tavTut  Iripot. 

Another  reptile  from  the  same  locality  was  indicated  by  an  elongate,  coide    : 
toolb,  and  perhaps  by  others,  which  hud  the  cone  in  cone  structure  of  thoM    I 
of  the  species  of  the  Crocodilian  genus,  Tlmachampta.  Il  differed  from  all  thw*    ' 
in  the  removal  of  the  usually  opposite   dividing  cutting  ridges  to  a  positloB 
near  together  on  the  inner  face  of  the  crown,  and  the  slight  median  contne- 
tion  of  the  crown,  which   produced  an  appearance  of  enlargements  »  shoTt 
distance  above  the  base  and  below  the  tip  of  (he  crown.  Crown  conic  ;  langtk 
2  in.,  6  lines.    He  named  it  I'alydeelti  bituTgidu: 
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Ob  thQ  ClauiflMtion  of  WATER  BIBD8.* 

BY   ELLIOTT  COUES,   A.M.,   M.D.,   PH.D. 

Captain  and  Assistant  Surgeon,  U.  S.  Army. 

Br  '*  water  birds  '*  is  mennt  the  swimmers  proper,  as  distinguished  from 
ifqiatic.  or  even  natatorial,  OraUx.  That  the  Natatorfg,  so  accepted,  arc  one 
of  three  primary  divisions  of  birds,  at  least  of  carinate  birds,  is  held  to  be  de- 
■oasirable.  I  shall  attempt  the  proof,  and  endeavor  to  define  the  natural 
trderji  and  families  of  the  sub-class.  I  am  authorized  to  state  that  the  classifi- 
carioB  here  proposed  has  been  adopted  without  modification  by  the  Smith- 
■mian  Institatton,  in  the  arrangement  of  the  Xafatores  in  its  museum. 

5ot  to  allude  to  early  classificatory  schemes  that  the  progress  of  ornithology 
kas  flbowD  to  be  impossible,  nor  to  those  late  systems,  based  upon  the  inesti- 
Bublr  labors  of  Muller,  Burmeister,  Sundevall,  Cabanis  and  others,  that  relate 
■aioly  to  the  arrangement  of  the  higher  groups,  there  still  remain  several  that 
■ut  be  taken  into  the  present  consideration.  Notably,  those  of  Nitzsch, 
Vigors,  Bonaparte,  Lilljeborg  and  Huxley,  which  bear  directly  upon  the  sub- 
ject in  hand  ;  notice  of  which  is  necessary  before  defining  the  modification  of 
ooe  of  them  that  it  is  the  design  of  the  present  paper  to  establish. 

Ii  may  be  here  premised,  and  safely  asserted,  that  heretofore  no  two  orni- 

lkologi?ts,  bringing  original   research,  and  the  conclusions  deduced  from  it, 

■to  action,  have  been  able  to  agree  closely  in   classification.     There  are  as 

■aay  systems  as  there  have  been  leaders  in  the  science.     But  conflict  in  the 

IrU  of  taxonomy  has  been  chiefly  along  the  line  of  the  higher  groups, — more 

particularly   i'auere*.     Respecting  the  Natatores,   a  singular  unanimity  has 

pnvailed  in  the  definition  of  the  group;  and  in  the  main,  similar  subdivisions 

kave  lieen  recognized,  however  differently  these  have  been   collocated,  and 

ntimatfl  in  the  scale.     Intermediate  or  "  doubtful"  forms  are  limite«i  to  two 

«  thr«e  taniilics.     Only  one  author  stands  far  apart  from  the  rest  in  the  dis- 

triKatiiin  uf  natatorial  families,  assigning  part  of  them  among  what  are  known 

a»  "  lirAll;r.''  and  the  others  with  cerUiiu  insessorial  types.     These  facts  have 

r*rh4{<s  another  significance  than   that  of  simple  matters  of  ornithological 

P.«*ftrring  t*»  the  authors  just  mentioned,  we  find  four  principal  mcthodH  of 
p.mar*  iliviiiion  of  birds :  (1)  a  dichotomous  arrangement  in  two  ''parallel  se- 
H".  liA'i.c"!  upon  one  physiological  character, — Bonaparte ;  (2;  a  trichoto- 
tt'iif.  f.iunde<l  up«m  very  general  considerations, — A'l/ZAcA^and  after  him  LiUje- 
^  V :  I  .t  •  a  quinary,  a  modification  of  the  second,  by  dividing  two  of  the  three 
4:*>if>ii'S  into  two  each,  and  with  minor  changes, —  Vigon^  and  many  others  ; 
i  A'...!hir  trichotonious,  but  from  a  totally  different  standpoint — recognition 
.f  Mrd«  a.«  modified  reptiles— and  carried  out  with  special  reference  to  one 
las'iiiDical  character,  afforded  by  certain  cranial  bones, — Huxley. 

Afirr  Okcn'ji  generalizations  upon   the  condition   of  newly-hatched  birds, 

H-^naparte  made  the  scheme  o(  Attricrs  and  J*rteeocei  his  own  by  strenuous,  un- 

•iJiiiiie'l  adTocary,  and  elaboration  of  details  with  surprising  care  and  skill. 

Tl'f  i)«tviu  took  strong  root,  and  is  held  by  man^  as  the  key-note  of  the 

■atiiral  (.'UfHJticMtion,  comparable,  in  e<iuivalency,  to  such   profound  divisions 

^  f-  fC-.  Ki"y*nM  and  Endogenn  among  flowering  plants,  or  PlacentaUa  and  Mouo^ 

^nMfd  smuiig  mammals.     That  the  system  has  been  unduly  stretched  may 

f^rtjiiM  h^»  fthowB. 

•  ••tnfiAriMn,  for  instance,  of  Bonaparte's  two  subclasses  with  those  of  pla- 

cc&ttl  ADd  implacental  mammals,   may  show  how   far  the   former  may   be 


•4'o«tl«niM«»  tim*'  han  passed  between  the  preparation  and  the  publication  of  this 
9H*r  la  r»uatuK  the  pnK>f!*  1  haTe  addeil  foot-notes,  where  comment  or  explanation 
•^3»>1  •lrflijiftl>le.  In  prafereace  to  altering  the  oriffhial  text;  this  is  left  untouohod. 
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carried.  Tliere  U,  I  believe,  a.  perfect  pBralleiism  in  the  phfaloIoKical  point 
iarolvcd  belireen  maiumats  and  birds ;  but  it  doei  not  reach  to  the  gradt  Joft 
Biippu$eil.  In  Mursiipiiils,  the  coiidiliun  o[  the  yoang  at  birth  ii  associated 
with  a  radical  modiGcation  or  the  generative  apparatus  in  both  seiei.  The 
seinni  orgnng  nioae  would  eanbtc  aa  to  predicate,  regarding  the  condition  of 
the  Tictua  iit  term,  a  de|mrture  Troni  the  ordinarj  slaadnrd  obtaining  in  higher 
orders,  even  were  we  unnbte  to  9a;  in  wliat  the  difference  wonid  consist.  It 
it  not  so  with  birds;  if  there  he  an;  struuiurni  modiScntioas  correapondent  to 
altrkinl  and  jinecucial  nature,  iliej  remain  to  be  discovered.  From  nothing 
now  known  could  cither  be  predicated,  in  an;  given  Instance  ;  our  infeRnew 
would  be  purely  upon  consideration  of  known  allied  forms. 

Marsupials  are  so  far  "  synthetic  "  that  they  comprehend  the  semblancei  «f 
other  mnmmatlna  orders.    There  are  carniroroaa,  herbirorons,  quadrumaDOH) 
»lE.i  manupials.    The  number  of  fT>nns  iViM,  k  giiM  gimip  rafiy  wivrestnt  tr  ■ 
repeal  under  modifications  peculiar  to  itself,  is  a  well-known  lt=l  of  the  ehaf-   I 
acter  of  such  nsBeoiblage,  and  in  a  measure  of  its  grade  in  a  taxonomy,  onlj   I 
inferior   to  that  aiTurded  b;  the   modi  6  cut  ions  theuseWes.     Uarsnplals  atd  I 
Uonolremes  conform  in  both  ways  la  the  requirements  of  a  primary  diviaiali.l 
of  mammals.     But  among  birds,  altricial  and  prscocial  orders   most  b«  n  I 
drawn  that,  while  they  arc  mutually  representative  to  a  degree,  a«  wholta,  Ibif  I 
do  not  ioclude,  each  in  itaelf,  modified  representation  a  of  each  other.     Tbvl,  I 
t.  g.,  in  BoDAparte'a   parallel  of  altricial  Gaeia  and  prtKcocial  Aiaern,  tunOBf  V 
swimmers,  tl  is  impossible  to  lind  fnmilies  represeniinK  each  other  to  anything  I 
lilce  the  degree,  or  in  anything  like   tbc  number  of  cases,  that  may  be  sba«4 
when  JVufo/urn  Bra  divided  upon  another  basis,  and  the  families  differanl^ 

If   helplessness  at  birth,  compared  with  precocity,  means,  among  l> 
"  high  "  as  opposed  lo  "  low  "  in  the  scale,  then  either  the  reverse  is  the  D 
with  mammals,  or  else  we  must  compare  altricial  Jmtitorti  with   t 
and  prxcocial  iVJirorDrei  with  the  liigher  orders;  a  dilemma,  either  hortn 
which  is  sufficiently  diCficull. 

I  believe  that  the  strongest  analogy,  if  not  actual  homology  and  eiad  I 
parallelism,  between  the  altricial  and  prsfcocial  aeries  of  birds,  and  cerl^  I 
conditions  of  mammals,  really  does  exist.  My  meaning  will  be  evident,  If  1  | 
simply  refer  to  the  difference  between  a  kitten  or  puppy  at  birth,  and  a  ne 
born  calf  or  colt.  If  all  mammals  are  "allriccs"  by  their  very  nature,  »i 
pressed  in  their  name, there  is  a  disliactioD  with  a  difference  in  the  Iwom.  . 
of  exhibiting  this  nature.  Tbeyouug  of  oue  series  of  mammals  are  borawsik  | 
and   helpless,  unable  to  stand,  often  blind  and  naked;  tbc  ni 
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c«riiin  doubtful  cases  will  probably  be  decided  bj  reference  to  it.  It  dr.iws  a 
ibtrp.  ii'bere  and  there  a  broken,  line  between  Oallinie  and  Columbus.  Itsei)n- 
ntes.  with  precision,  Herona  and  their  nllies  from  other  Orallie.  It  f;o<>s  some 
vaj  indict  in  i^uisbinjr  laniellirostral  from  other  Natatores  ;  and  other  instancea 
of  its  application  might  be  cited. 

Some  other  points  are  to  be  considered  in   this  connection.     The  vnrlous 

coaditions  of  sinirle.  double,  and  middle  monogamy,  and  polygamy,  are  to  be 

forded.     Some   f^triiuralizations,  apparently  important,  may  be  drawn  from 

Ue  comparative  size  of  the  air-space  in  the  eggs  of  the  two  series.''^     Altrieet 

anally  lay   few  ej^gs.  I*rxcoers  many;  an  evident  adaptation  to  fncilitie!«  of 

tMxing  for  yuunf^  under  the  two  regimes.     Yet  an  immense  group  of  pnecoces 

-"Gniifm — lay  but    four,  whieh  is  below  the  average  of  allricial   Insessores. 

There  are  also  many  families  among  Rasores  and  higher  GraUte^ — too  many  to 

be  coa9iflere«l  as  exceptions  proving  a  rule, — in  which   allricial    or  pnec.ocial 

chiTACters  are  but  doubtfully  expressed,  or  else  do  not  agree  with  unquestion- 

lUe  affinities  in    other  respects.     Finally,  it  should   be   observed  that,  as  all 

InwiMires  are  al trices,  no  parallelism  exists  between  the  great  majority  of  ex- 

iitb^  bir>U  and    the  pnecocial  series  of  walkers,  waders  and  swimmers,  the 

reUtiooiibips  between  which  and  lusessores,  if  any,  are  only  of  remote  analogy, 

iiottffinity.     Tn  speak   figuratively:  we  come   a  long  way, — the  greater  part 

cf  ihi:  whole  way — down  the  bird  scale,  before  meeting  with   any  indications 

of  ilifference  in  this  physiological  point.     Arrived  at  the  lower  walkers,  and 

higher  waders,  we  first  dimly  see  a  eeriaiu  principle  striving,  with  uncertain 

rrr-jhs.  to   assert    itself.     Wavering  for  a  while,  at  length   it   gains  fon-e  and 

ifrii«  fi4«uratiun  of  birds  into  two  or  more  ''  parallel  " — /.  r,  self-repeating  or 

ifii'-rrpreseniing — series;  the  main  stem  continues  unaltered,  thr(»ugh  wading 

Hcriiii«  til  swinnning  Totipaimi,  Lontfifffnnr*,  &c.  ;  the  fork,  first  distinct  among 

KrTL'.  Wi%lker«.  thence  continuing  througii  the  smaller  Cinilltf,  Slc.  to  anatiform 

iv.rjiurrs.     This  is  a  matter  of  observation,  not  an  hyitothcsis  ;  is  it  suthcient 

U«i«  f'T  a  priniiiry  division  of  birds  ? 

In  r;i-  application  of  Bonaparte's  principle  to  our  subject  of  swimming  birds, 
v.-  ri-'Uiis  ;ir»'  s«'en  to  be  no  belter  than  was  to  have  been  expected,  ll  isdifli- 
c:.!  to  ?;iv  wliitrh  one  of  this  authors  nianv  scIkmIuIcs,  vaiiouslv  modified, 
»i..;:l  \.v  Iudd  most  expressive  of  his  views.  That  given  in  the  Comptcs 
Kr-;i:i«i  "»f  Oi-i.:n»  1«j3  probably  does  his  classification  the  most  justice.  Here 
•it'  r  liirl.*  form  his  sixth  order,  (ruriu;  comprehending  Totipabni  and  Longi- 
f^i.-».  .»iiil  his  leutli,  An^erff,  including  all  (»ther  Natatores.  The  two  groups 
»^  ••I'.ir.ited  by  all  the  Rtumrti.  the  Slrutliious  birds,  and  all  the  (inillx  ex- 
f?;:  Hi  riin*.  Beyond  <{Ue>tion,  swiniuiing  birds,  however  viewed  as  to  their 
*■»'■  i.t.-ionJ,  cannot  be  separated  thus;  the  stegamtpodous  and  macropterous 
N\'j'.in-i  r.ninot  be  separated  from  others  by  three,  or  by  any,  orders.  Here 
th"'.  ire  Mi.iiie  to  dilTcr  m»>re  t'rom  »»tlier  swimmers  than  the  Gallinaceous  and 
'>rii'..i:iirinl  bir«U  do.  The  structural  ditl'erences  between  a  penguin  and  a 
'^c  k  lire  certainly  a<«  great  as  thos4>  between  an  auk  and  a  cormorant  ;  yet  in 
oi.<'  iiietanre  the  hirds  stand  side  bv  side  in  the  svsteni,  in  the  other  thev  are 
'}'.»■  it  i  Jtv  intervention  of  three  diverse  orders.  Hut  a  more  serious  objection 
t''t'.i:s  srliediilf,  aii'l  one,  loo,  coming  from  the  authr.r's  own  side  of  iheques- 
t'."n.  :•  foini.l  ill  the  fact  that  Urin-itttr^M  are  not  till  Pru'cnc*^,  as  they  were 
•5 'iiii  pla*  e  re|>resented.  They  were  consequently  subsequently  referred  to 
ff'!>'>.  and  the  penguins  made  a  distinct  onler.  But  it  so  hap{)ens,  untortu- 
tiT«-lY  «ir  othiTwise,  that  neither  are  the  l/rinatoren,  with  or  wiiliout  the  pen- 
fin ».  all  Af'rirrf.  In  short,  binis  will  not  lie  conformably  disposed  in  the 
'»'•  Pruiru*l»*iiD  beds  of  Altrires  lunl  Pnicncfs.  As  far  as  known,  all  /mttfuorea 
'•\i.  '*. /tiin.',.-f  .'),  //frotfionfM,  Stftftiwipiulfit,  and  Lnntfiptnntn  are  Altrices;  Stru- 
(-^1  Vf  und  I.tiTH'fftroxfrff  nre  Pra'coces ;  beyond  these,  neither  can  be  safely 
^r*  I.,  itrd  of  groups  of  higher  rank  than  families,  without  exceittions  and  re- 
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As  the  Butn  of  tlic  criticism  I  would  be  disposed  to  offer  on  Bonaparte  *  ir- 
rangeiiieiit,  I  wonlJ  saj- :  Not  to  refer  to  Rnioret,  Gralla  naA  Nalatorti  u  T»ty- 
iug  expoiiuiitd  of  twu  iirimes,  aitrices  and  priitcocea,  but  to  regard  the  former 
M  thetDselreg  tlie  inlefcers,  of  which  "altricial  "or  "  precocial  "  tre  predicftbte 
ax  expeDenifi  of  moiUticiitionB  of  which  the  three  are  alike  susceptible.  8a, 
Ihereiure,  atlricial  or  pm-cocial  Xatalom,  not  natatorial  Altrien  or  Pnxota* 

Nilnsrh's  earlier  claiaiHcationf  was  a  dichotomoui  diviiion  of  ArtM  iaU 
Carrialv  anil  /fifihr,  after  Merrein  ;  nn  arrangement  that  anilcipated  the  iMd 
one  of  Prof.  Hnxlcj  in  rcparniiug  the  struihious  birds  from  those  with  B  keeled 
sieraiim.  He  nftcrwiirdsj  became  satisfied  that  Smlhionidir  et  «ff.  ■honld 
come  among  Ciiraorcs,  and  divided  nil  birds  into  Av.  Aernr,  Ac.  Ttrrittnt,  aad 
Ar.  AqHtlifir, — birds  of  the  nir,  uiirth  Hiid  water.  These  are  difficult  of  preriM 
defiiiilii)n  iu  terms  Jvsutiptive  of  slruutnral  mudiflcminn;,  in  conseqnence  of 
the  occurrence  of  intermediate  and  aberrant  forms,  that  furnieb  exceptians  to 
almost  Hnj  possible  dingnoeiii.  Bat  it  conipreliends  a.  broad,  well-fouDded 
generalization,  riolates  the  rcc|uiremenlB  of  no  natural  groups,  and  largely 
fulfils  Ihc  main  conditions  of  a  nnlural  system.  If  the  point  be  well  Mken,  U 
followii  that  birds— that  Carinnlc  birds  nt  any  rale— are  modelled  after  three 
types,  thai,  however  modlHed  or  even  changed  into  ihe  sumblance  of  each 
otiier  in  some  vnsva,  retain  difiniie  tan);ible  characters.  Tlie  erstcm  appean 
susceptible  of  a  rrucial  lest.  If  it  be  true,  eni-h  one  of  (he  three  main  stciu 
of  the  bird  type  must  repent  or  rvpreseni,  wilh  umiuesttoned  fidelity,  in  some 
one  or  more  of  its  branches,  the  other  two.  Among  Ihe  orders  and  fhmilict 
into  u-hich,  r.y.,  Xatatorcs  are  dilTerrntiated  and  gpeclalined,  representalioDi 
of  Aeren-  anil  Tcrrestrpj  must  be  found;  the  rvlfttiunships,  of  coarse.  Dot  of 
actual  .tflinily,  but  of  analiit;icHl  rcseniblnnce.  I  ihiiik  that  lite  lysletn  will 
stand  such  test,  and  shall  in  the  sci|uel  apply  it  in  some  detail.  Establish- 
ment  of  one  of  the  three  (rroups  is  tHutHmonnt  to  fixing  the  olber  two. 

KitJisch'»  SnlBlorcs  arc  u  subonler  Av.  ajwit.  pilmaiir,  as  distinguished  Tram 
Ae.  oq.  grallir.  lie  adopts  Bve '' fumilics,"  two  of  which  are  rather  nssoua- 
tions  of  familivii  {Sirgtiwpa'lrf  and  I'yifnpodn').  He  places  Ihe  Flamingoes 
(called  Oiionliyl-HifH)  in  Cralln'.    Poitoii  he  adds  lo  fStn/anopodr: 

The  quinary  system  of  Vi);(iiii,{{  in  ils  primary  divisions,  is  a  modificatioD  of 


the  trlcholomnnf  just  noticed.  Disregarding  subclasses,  he  proceeds  a 
lire  iinlers.  The  two  first  are  a  division  of  Av.  Afrae  into  Raplortt  and  Into- 
tarfi,ncrordingasthe  birds  are  bahiiu^s  of  the  upperairorof  the  trees  more  pac- 
ticulnrly, — a  dislinclion  better  borne  out  by  nciual  structure  of  the  birds  thaa 
by  refereuce  to  this  Hssnmed  difference.  N'itiich's  two  divisions  nf  Jr.  af. 
uroZ/ie  and /''rfninriT' give,  with  scarcely  a  variation.  Vigors' two  last  orders 
Ortillaiorn  and  IfaiaiOTt:     Vigors'  middle  order,  Raiora,  comprehends  galli- 
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Br  this  means  we  shouM  arrive  at  about  a  dozen  orders  of  apparently  the 
Mm-  lAxonomic  ralue. 

With  trU'lless  minor  modifications  at  different  hands,  yet  with  main  points 
inuct.  thi«  system  has  come  into  general  use,  holding  itfi  own  agaiost  many 
ttrchTii^'Al  uhjections,  with  a  vitality  something  remarkable  in  the  history  of 
the  ««-:e»i:i:.  There  is  that  about  it  that  appeals  strongly  to  general  opinion, 
reprt-fenting  average  ''common  sense,"  and  commands  assent,  however (}uali- 
Ced  and  :riiarded.  The  most  extensively  used,  it  is  also  the  best  abused  sys- 
tem of  All,  particulaily  in  that  phase  it  gained  at  the  hands  of  Swainson  et  afT. 
Uacli  argument,  and  not  a  little  invective,  has  been  wasted,  or  worse,  upon 
the  v.irioti* '•  ijuiuary,"  "  septenary,"  "  circular,"  &c.,  systems  that  have  re- 
Tuirtrd  like  satellites  around  Vigors'  standpoint.  It  must  be  vital,  or  ii  would 
befiifc  this  have  been  buried.  It  must  be  weak  at  points,  or  it  could  not  have 
btt-o  ^o  successfully  attacked.  It  appears  to  have  suffered  more  from  the  in- 
dijt'.Tetiiiri  uf  its  friends  than  the  hostility  of  its  enemies. 

The  child's  "  d.-issificatiun  "  is  the  placing  of  objects  in  a  line  bno  after  the 

ctLrr.      A  step  in  advance  is  their  arrangement  in  several  contiguou:<  lines. 

rra^ubt  or  waved,  parallel,  oblique  or  crossing.  The  insurmountable  difficulty 

i«  tbit  Thoe  lines  lead  anywhere, — nowhert'in  particular.  Any  linear  arrange- 

iDfai  i«  «u   clearly  ini})ossible,  that  I  only  excuse  myself  for  alluding  to  it  at 

all  br  t.iking  it  as  the  initial  point  of  departure  in  this  portion  of  the  present 

tiw.     It  was  a  stride  onward  when  the  idea  was  conceived  of  making  these 

\iQi"i  return    upon  themselves.     Not  only  were  otherwise  inevitably  bizarre 

jiiTApo-itions  done  away  with,  but  a  greater  end,  the  production  of  surfaces 

ia-T-.i  i  i>f  lines,  was  secured.     Anywhere  in  these  planes,  from  centre  or  type- 

(^.  ir.t    to   periphery  or  aberrant  points,   forms  could   be   located.     With    the 

"c.ri.U .  '  an  indefinite   number  ofpoiiits  of  contact  or  inosculation  became 

pv>'-itMi-.     The  circularian  could  bring  his  three,  five,  seven,  or  other  *'  sub- 

tf^'i*  .t1     torm!<  around  his  **  type  circb',"  weigh  the  importance  of  each  by  the 

r.zr  ■•}'  hi.-^rirrles.  and  grade  relationships  from  near  affinity  to  remote  analogy. 

T: »  ■  !.i-!iic  •V'<lem!<eenKM|  perfect  with  its  inachinerv  of  "wheels  within  wlneis.'' 

<>.•    ■-•!»  oT  tbi*  >i-lii-nio  has  too  ofteti  eutled  in  a  smile  or  a  sneer,  vet  without 

N- 1'  i.r /  :]pMn  the  really  vulnerable  point.     A  system  that  ^li^poses  ubji-cts  in 

t'.r    ,:n-.  tlIk'iI   pUnes   U   a  great    advance   over  a  linear  arningenient,  but  it 

*'-••:  -  h.ilt-w.iy  to  the  ::oal.     The  third  dimension    is   needed  :  to  length  and 

•T*:.  rlj  luu-i  l»e  adiled  tliiekne.'^.*' :  the  circle  n^l^t  become  a  sphere. 

Tl.ii-  1  I  .inceive  that  every  irroup  of  binls,  from  the  assemblage  of  iiidi- 
'.  :'..■.l■^  r  ilie.l  a  species,  to  the  very  lii^'hesl.  constitutes  or  represents  a  soliil  of 
t! '  ir  r-i-  •iiiJK-n:<ion!<.  We  cannot  predicate  afHnitv  or  analo;^'v  <)iilv  to  the 
r.  .'  .ir  U'fi. — the  tnp  i>r  bottom. — but  must  lake  it  that  all  grotips,  near  or 
f'l.  •'*•.  xuAV  a]*proach.  touch,  or  fuse  with  each  other,  along  the  axis  of  either 
''  •:.«  tliiee  pu^fible  tliami'lers.  With  whatever  result  in  otir  attempt  to  pro- 
;-  '•  iri  •■rititholitgicHl  system  on  fiat  ])aper,  yet  we  cannot  imagine  the  groups 
'■' ^  ■  t.l  'ii-trjliuieil  in  one  plane  suil'ai-e,  or  even  in  several  '•  higher  "  or 
'  I  .\.r  pHLillel  planes.  Ju«*t  as  the  stars,  that  a])pear  scattered  on  a  con- 
•'..*•  "ifJiice.  AT*'  harm(lniou^ly  distributed  throughout  space  in  its  three  ex- 
■■  •  ■  n-.  •«■.  **|'e"'  of  bird-*  with  referen«'e  to  each  other.  The  avt-nues  of 
'i  "i .!  ipproiuh.  whatever  their  number,  do  not  all  lie  in  one  plane,  but  may 
>.'  ..:  .in>  <?1  the  perpendicular  planes  whose  intersection  generates  a  solid. 

i  !•■■ ;  !lii-  wnrd  '*  sphere  "  merely  as  the  general  expression  of  ^oIills  with 
"•  •'.,!••  nrMiiber  of  ^ides  :  it(»t  presuming  to  say  that  this  is  the  n-al  shape 
*  '  T  I  *  Mr<!-  a-  a  unit,  or  of  their  subdivisions.  Hints  could  onl>  assume 
':  .■  ■  I- ••  it  -ii  Vi'luped  e«nially  in  all  directions,  which  apparently,  1  may  say 
'fi  ■. .  >  n,,T  tin-  ca-^e.  The  figure  may  be  conoidal,  like  halt"  an  hour-glass. 
"*'■  '•  liM.ir  !;.ilt  i-  repiilt.*.  or  only  the  I'terosaurian  t \  pe  of  that  claN>  :  the 
''!.:i.'.ir  a  point,  perhaps  A/rh.unpd ri/r.  i>peculatious  upon  tlie  contour 
"  JUT*'  :ii«-.  however,  out  of  pbue.  Again,  the  superficies  of  this  solid. 
*•    •■•'••.•■  iT-   tornt,  in   not   necessarilv,  nor  even  prid)ablv.  smooth.     We  mav 

1  •".:•.] 
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uoucciTG  of  it  US  preaentiug  irrotrulnr  saliencies  drawn  onl  excn  into  Mrrn-likc 

grouiis;  orreCiitnincL'g.  intii  ivhii:!)  nrc  Fxlvmleil  correHpondiiigoulgrowthsfraa 
DthiT  forms  uf  life.  L'liisdiRcntiiin  is  not  Ibe  U}-'"?  ^'<'«  ^J  '''^'  "^  pUtt* 
figures,  circular  or  oliiurwieo ;  but  the  pilinj;  over  against  «ch  other  a( 
Tarioiijly  shapeil  Biilide,  ilint  mci-t  nnil  liC  at  miituallf  conformed  and  adaplad 
poiuta  or  surfaces  of  contact.  Tlie  bird  is  laid  against  the  nam  ma  1  at  till 
point  Slmlkie ;  agninst  tlie  re|ililv  ut  the  point  Arehimpitryi,  or  rather  by  a 
surface  of  which  thix  ty|ie  was  one  poiui;  against  tlie  lieh  (prolutblt-  the  Eli*- 
mubrauchiate  fish)  at  llie  point  flplitnum;  and  so  on.  Inside  the  fipure  Am, 
evcryn-liere  from  ceuire  to  EUperCcies,  lie  piled  in  certain  order,  all  lesMt 
fiK'i''^!'-  from  s|iecics  to  sub-class,  mutually'  tilting  on  every  side.  The  probim 
is  to  discover,  as  nearly  ns  may  lie,  the  i>lan  nccurdiiig  to  ivhicli  Ibe  sevenJ 
stones  arc  «bapen,  coaptated  iu  the  building  of  the  solid  structure.  W«  do 
not  deal  with  an  enijity  sheil.* 

Profepior  Huxley's  clnssifitatioiit  is  ranierially  different  from  any  other.  It  Ii 
probably  the  most  sllrrinf  ornith.ilgicKl  en^nt  since  llie  discovery  of  Arrkaef- 
Itrgt.  It  is  an  attempt  to  claFtiify  birils  nilh  reference  to  a  single  let  of  cliarae- 
\«tt — the  modifieatiDus  of  certain  cranial  bone?.  The  test  is  critically  applied 
and  rigidly  carrieil  out,  iicveKiltnliiig  a  new  division  of  the  class,  by'breakiaf 
up  most  of  tlie  higher  groups  utiuatly  recognized,  suhsiituling  others,  and  eall- 
iiig  lur  a  hitherto  untius|iecled  8ci|neiicc  of  onlcrs  and  tainilies.  The  primai; 
■livlsiun  is  into  three  "  orders."  apparently  correspondent  in  iaxonomic  valM 
with  Ibe  " sub-clasiieB "  of  most  writers.  Saanm.  represented  by  the  Arrh*- 
opUrgjs  nluiie  :  Ralilit.  iiictnditig  Siruthionfii  et  nlf.,  sceminglv  about  equivalent 
to  PlalntlrrKHliiKJ..,  Orrrip-  hbm  l.lllj.,  Vurtanii  8.  CHrrtnlfi  alior.;  and  Cafimatm, 
embraciii);  all  other  existing  birds,  lliat  agree  in  the  possesgion  of  a  kcrUd 
stcrniint.  This  inltini  slep,  however,  is  taken  upon  oilier  grounds  than  tlM 
characters  of  Iho  palalal,  ic,  bones  alone ;  and  its  adoption  may  he  foond 
lm]icrnlive.  lam  not  pre|iiired  tu  oHtT  nuylhing  upon  the  (|uestion,  Carinaim 
only  I'alling  nitbin  the  scope  of  the  present  |ia|>er.  These  are  divided  iuto  four 
orders,  corresiiondeutly  with  a*  many  m.iin  modiliralions  of  the  bony  palate^ 
thai  only  vicvptinimlly  merge  tnio  each  other,  bitiolniitii*,  Crtx  (if/nMetM) 
and  J'leirdr  ure  the  only  intermediate  forms  known  to  the  author.  The  twa 
tint  may  be  regarded  "us  transitional  between  the  Sehiii^iattions  and 
Desmognathous  sections,  or,  at  any  rale,  as  approaching  tbu  latter  division  " 
(I.  c,  |).  -triS).  The  woodpeckers  ''  arc  in  fart  not  Uesniognathnus.  the  palala 
In  these  binls  exhibiting  rather  a  deirradatlon  and  simpliricntioo  of  the 
Aegiihognallious  structure,"  (p.  4<Sh  )  The  lact  then  i«  nnignestionable,  that 
Ciirinnfir  may  bi- dividiid  into  four  (iroups  by  certain  characlerti,  the  value  of 
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!iser  -'.jion  tbe  ciui*?tion  whether  any  other  characters  separate  the  Tinamoua 
1=  m  I'.'Iy  from  t!io  Rtaorvn  with  whith  tliey  were  associated,  as  the  hitter  are 
§*p:ir.\tc'l  from  the  liinl*  of  other  onlers  ;  or,  in  a  wider  sense,  are  the  Tinatnous 
&j  Jif'-rent  fn^in  iill  other  Cnrinntiv  as  any  Sciiizo^nathous  bird,  e.  g.  a  plover, 
fi'/  i.r  d»>ve.  is  from  any  desino^nathons  bird,  as  a  hawk,  parrot  or  cnckoo? 
If  H'/t.  an  iniMjuiralency  of  Talne  between  tlie  sub-orders  is  implied,  without 
tr.T  :«rffreni.e  c»f  coursfe  to  their  coni]»arative  extent.  Asicle  from  the  fact  that 
thf  Tiriaiuouj  havi-  »»  a  completely  struthions  palate,'  it  would  probably  be 
Jmi'.'  i  by  none — not  even  by  the  author  himself — that  no  ciiaracters  can  be 
fi«3i'!  wlM-n-by  to  'eparate  Tnuimnn  from  other  GnlUmv  as  a  group  of  hijjher 
rtak  iii;in  a  faniily :  aitd  furtlier,  that  its  peculiarities  are  of  that  kind  or  ^rrade 
iiu.i!'\  hi-M  ihroujrhout  the  ornithological  system  to  be  of  family  conseiiuence.* 
Be  'f  T^u  ttHUr  can  sustain  an  onier  Drmmrof/nafhn-,  the  rest  must  follow.  It 
i»  »  *i\\T  t»**t.  Hiiparently,  of  the  real  value  of  the  basis  of  the  system.  Heeing 
•h-ir  s-re  tbe  cbarai-ters  rif  tlie  palate  bones  are  at  variance  with  all  others,  it 
J  a»-x;  tr»  bf  inr|iiircd  liow  far  they  agree  with  the  indications  of  natural 
tSr.i:_%.  atfitrded  in  other  instances  by  general  characters. 

T^-  -<-hixognatlif)ii.«  structure  (ditiiinsf  in  all  Ka^om  (excl.  Thidmiis)  in 
r^Sif.'.f .  ill  mo-st  (SnilL-t^  and  about  half  t)f  Nnt'itorea.  The  clc^mognathous 
prrT4J'*  i»i  i»thrr  Xttfatnrf!*,  in  IleroiIinUfS  of  Oral/a,  in  all  Jiii/itort's,  and 
^'  'if  hij^her  Inyrnfrt*.  (not  necessary  to  particularize  here,)  the  rest  of 
:b*  M!!.='r  bi-iiii;  aegithognathous.  If  the  ]Hilate  characters  are  sure 
i'*"--' -  of  fttTiniiy.  tlie  two  large  groups  of  GntUa  and  Nutntons  must  be 
!"?ai--iii  a>  uniuitural.  and  their  components  rearrangeil  in  tw<i  other  series, 
a  t  I-  'i  uf 'Aliirh  cn-iMirs  a  srrial  relation  ot  families  usually  held  to  be  widely 
•fir  ii-.-.l.  .ir,  in  some  «-ases  to  repr<*sent  nearlv  extremes  of  torm.  A  cor- 
r-ri:ii  ur  gannet  cumrs  next  to  the  birds  of  ])rey,  which  only  se]»arate  them 
Si'ii  T'.irritt-.  A  got>se  is  n<'arer  to  an  eagle  than  to  a  gull.  A  pigeon  comes 
2*»rT  To  :i  jtenL^uin  <ir  crane  than  to  an  insessorial  hinl.  An  albatross 
.9  n..»rv  ipMrly  relate-l  to  a  pea«'ook  than  to  a  i>elican.  These,  it  is  true,  are 
A^-  ■- .:  '-Mri  no-  in«t!uic-e'<  :  but  the  extremes  as  well  as  the  means  are  a  part 
>ys'fin.  Ill  Schizi'tjuaffttr,  a  seijinMn'e  of  gr«^ups  is  liitllvhi,  Loridtr 
Si''.'n'f'i'l:t ,  liitf'irf!*  ;  in  I>isini;jnnth;i'^  il  se«lUfcUCe  is  II< mthnncx^ 
* '.  ■  '/' •.  Hif'tor'.*.  f>i-:«-u«:si(Mi  of  tlo'Sf  points  is  unneedeil,  as  il  woubl 
'•■  t  . '■  :y  .1  ri!i»';ir-iji/ t»f  the  principb"!  that  have  hithert«>  guitle«l  all  urni- 
'•  •••J  'T-  in  fr;iniini;  iI.i>>-ificatioMS.  lliTe,  chara»'ters  of  everv  sort  are  made 
«;  •♦'■. li-;iT  In  oi.e.  Tlie  arrangement  Iim-*  the  appearance — be  it  r«al  orsimu- 
"*■•  : --  if  .4  tr-.  tiTiijram.  to  which  an  arbitrary  standar«l  is  the  oiilv  kcv. 

1';'  ♦  \  p.tM«-  -r;iti!iii'nt"J  '!«•  not  tlo  tin*  <\ibje«'t  jU'Stice  ;  views  t(»r  a-J  well  as 
»»".'•?  :':.f  -\  .t»'m  -huuid  be  preseiiteil.  Prof,  lluxlev  ciiusiders  VlntnulriO' 
■■  ■;  *■•»  I-  .1  ii-ntral  /roup  of  Schi/.jignatlw.  leailing  outward  by  three  "  <li<tinct 
■-•  ■  •  .-r  ^r:i  la'ii'Ji'i."  In  (Uie  of  these.  Oi'nlnh  lead  from  plo\ers  to  cranes, 
•"  ■  -  .  Ii  jj^'Titra  a-  /*ynj,f,iii  an«l  lihunn'luv^un,  tlien«'e  to  rails.  In  another, 
H' t'f 'i.ttn  I-  inii-rniedijite  between  plovers  and  (ifillinu]  whvnvi'  Si/rr/mfftea 
••  I.-'.-  |i:.'M«tt-.  A  third  series  begin.-  with  the  gulls,  leads  throni:h  ju-trels 
•'   1 1 .«  ;i':  1  -.o  «o  jii'tigiiiu";  :  ■•  the  tJ-iteoloirit'al  resemblnnces  between  a  plover, 

*  ."    i  ■   \c..  •*  lnlii'j   jio  I'lo'so  that   it  i«;  utterly  out  <»f  the   nuestion  to    reganl 

•  -■    !   ri-  .1-  !;ii'nib«"r-<  of  ililferent  or«ler<."  (p.  I."*.").)     Conceding  tliesc;  series 
' '.  •■ ;  i'i..n'.bip-i   Xn  exi-»t,  witlniut    reserv:ition,  still    anotlu-r  poinr   is  easily 

•»"1      l'.«--;ii.:   from   ploviTs  to  cram-s  and  rails,  in  the   manner  inili<ate<l, 

■r:il    :il!:iiitle^  oi" -iinie  of  the  latter  lead   ijuite  as  naturally  to  certain 

■.■ri.irli-.   IIS    litTiHj-   and  T<itipaliiiates.       I   may   instance    Iltlioruiihidrr^ 

■'»•  ■    :..!.■•;. I    :■-    lirandt   ha^  sh»»wn,  if  o<t».'olo^v  «;<»(•>   tor  anv  criti.rion,  but 

•M  Ifi-ii..'  ■  r  H»T  fill  rill- •■xpns-inii  (if  tho  ciillin.'ieeou""  j>ro<'e.<«t  t'lwariN.  «»r  ten- 
■  ■■'■-.;  ■•■  it<  w.tii.  /<  r^'-'  ;  I.  r.,  II  .struiiiioiiM  phase  rif  ilevel<ii>ment  or  in<>iiiti*-;ttion 
'  '   ■      •  i  r  t-    Ii  n  i<i>  'I. 

'  ■  t,  J.  r  'I  1  ■Jir'iinrle»iU  lo  Prof.  Huxley's  piijM'r  for  statementB  of  faets  reypeetinK 
■  ■  J..irv  u-T". 
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rvlHled  to  Slegiviiopoils,  at  PMiu,  From  plo 
form,  Rnurviraiira,  aboirs  trnnBillon  at  leitBl 
olhar  pnliuntp  Orallce  M  ^'Ansnirn/iftnu,  and  so  I 
la  unothcr  5«riM  oerlftin  I'Toeitlariidai  lead  inti 
has  A  InmelUlrd  hill,  like  Llial  of  a  dock. 
]iketh«Stvguuol)Dd«!  lbes»  Inst  arodirectl;  itt 

and  Canrrnma.  In  man}*  gcnprni  rcaturps  an  nlbalross  i«  liki  a  petica 
other  Cecomorpli,  CaJ^nhuii, is  renllf  lotipnimate,  like  a][  Dysporoiniir 
hallux  lipiniE  Uteral  and  coanecUd  with  the  base  or  the  second  dt  ' 
lis  hitid  too  us  long  ns  a  curaiorant'a  and  the  iT«bbiiig  increued  i 
it  would  be  ilcgituDpodouB.  The  relatioasbips  of  llie  lougcst-wingrd  D 
morph,   Tachiipeltf,  with    the  sliDiliirly  constituled   \_   "  '    \    '~ 

(carDcly  be  dotiied.  In  an  opposiL^  direction,  the  relation!  of  some  ahorU^ 
Cecomorpbs,  a^  nubs  and  grebes,  with  aimilarl;  modified  Djaporo 
as  cormurknls  and  darters,  will  hardl/  he  overlookcJ.  .Vol  lo  mall 
nmples  of  these  tranaitions,  in  another  direction  than  Ibat  nccordii 
the  requirement?  of  the  system,  it  does  not  appear  thai  the  links  b 
SchizoKnaths  and  Deamognaths  are  bound  to  each  alber  are  weaker  tbi 
bj  which  either  of  the  two  is  belli  to^celher  ;  or  so  weak  as  tbosG  CDD 
for  example,  RapUirei  with  Steganopods.  And  bowcret  the  present  ■: 
maybe  iovnlidated  bj  insufRcieDt  or  liijudicious  adiocacj,  the  aboi 
broad  facti  of  comparative  degrees  of  rvlaliouahip  remain. 

Since  palatal  modifications  do  not  indicate  groups  of  the  Inxonotn 
we  have  been  conaideringi  it  remains  to  enquire  how  (hr  tbey  avail  in  ll 
ttruction  of  lower  usociationa.     No  one  will  questjon  bow  nearly  P 
leji'ii  sahdiviaiona  agree  with  natural  families,  or  orders,  aa  the  case  n  , 
diBradriouinrphit  correspond  very  nearly  with  that  eminently  nalDT»l  I 
blage  of  smaller  Grallir,  called  liinimltB  or  Scvinpeta,     O^'tmomorithti u 
arnriy  PaludieeUe  or  Falieti:  with  the  addition  of  Orut,  ins  ,  wU'Kb  iT 
mnch  more  natarally  assiguud  them  among  the  berona.     Gteomorjikm 
hend  both  maeropterous  and  bracbj, plerous  swimmera;  but  though  thM 
Ciallon  may  seem  at  first  sight  to  be  a  little  forced,  really  it  is  Dot  l~ 
pennn  and   Urmalora  come  next  each  other  in  any  system,  and  s 
actnally  Inosculate;  e.  g.  Haiodroma  with  Mrrguitu,  I'ufflnut  with  Coifd 

SUbiol  apophyais,  Ac.)     Splieniicanorphii  are  penguins  alone — order  /"ifl 
ip.,  tribe  yiltlptniui  ».  impmnrt  alior.,   Splieniuiiiir  auct. :   touchiit 
morpbs  at  the  point  Alca  impmnit.     Altetoromorpluf  are  Oallime,  e 
mw ,-  and  ll  is  inlerealing,  moreo  rcr,  Ihal  the  palate  hones  allow  up 
PtritlcTvmorphir.     The   unnatural  nature  of  too  iulimatH  sssuoialion  Of  p! 
with  the  true  acralcbera  is  borne  out  by  appeals  to  every  cbaraeter,  i 
seem.     ChtnoMorplue  are   precisely  lame  Hi  rostra  I   or  aualiform  ^'  ' 
gfonp  respecting  the  Imiindaries  of  which  there  is  no  diapnte.     1 
goes,  as  might  have  been  anticipated,  are  found  to  require  Janus- lili 
Amphinorplue.     PtlargiimoTphK   are  precisely  HervdUini* ;   JJg*par 
exactly  Sttganopoda.     And  so  on. 

Prof.  Huxley  has  laid  ornilhologisls  under  twofold  obllgatio; 
pointed  out  in  elaborate  detail  a  certain  character,  the  talue  of  whieb  « 
only  unknown,  but  also  uninspected  before  ;  and  hag  shown  how 
marks  groups  of  a  certain  grade.     Secondly,  he  has  demonstrated  Oi 
and,  it  is  to  be  hoped,  for  the  last  time— the  fulUily  of  attompting  t 
BQch  fundamental  divisions  upon  any  one  siogle  character. 

What  bes  gone  before  is  possibly  an  estimate  of  the  value  and  o: 
tal  itrncture  not  very  different  from  what  the  general  verdict  of  ornilbolj 
will  be.  That  the  patale  bones  a&brd  nearly  nlways  correct  iud>cali< 
certain  point  mny  be  regarded  aa  deiuonslraled  by  Prof.  Huxley's 
That  they  may  be  taken  as  the  basis  of  the  primary  dlTlBian  of  Catinatm  wUI 
probably  never  be  generally  admitted.  In  ambiguous  coses  appeal  to  tbas 
""T  tMni  a  nicely-balanced  scale,  and  prnve  invaluable  in  limiting  certalB 
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groups.  Bat  final  appeal  must  not  be  made  from  all  other  characters  to  these  ; 
but  from  these^as  one  of  many  sets— as  collateral  testimony — to  the  total  of 
the  rest.  As  the  sole  basis  for  a  system  of  ornithological  classification,  the 
•cheme  will  probably  remain  in  critical  abeyance  only  until  the  time  when  its 
brilliancy  shall  have  been  forgotten,  and  its  unsoundness  alone  be  remem- 
bered.* 

Professor  Lilljeborg's  systemf  begins  with  the  same  three  primary  divisions 
that  Nitzsch  adopted  after  abandoning  RatitcBj  and  reducing  them  to  an  order 
of  Cur9ore$,  Farther,  however,  it  differs  materially  and  is  in  some  respects 
unique.  It  is  particularly  to  be  observed  of  this  system,  that  no  single  set  of 
characters — no  special  theory — guided  its  formation.  The  author  takes  a 
general  average  of  characters,  and  seeks  to  harmonize,  as  far  as  possible,  con- 
flicting views  of  such  ornithologists  as  have  been  led  to  propose  schemes 
based  upon  special  investigations.  Bonaparte's  ideas  respecting  Altrieet  and 
PrcKocu;  Nitzsch's  researches  on  the  Caroti4s  and  Ptcrylosis  ;  Sundevall's  re- 
sults regarding  wing-coverts  and  flexor  muscles  of  the  feet ;  Cabanis'  studies 
on  the  scutellation  of  the  tarsus  and  other  points ;  MuUer's  generalizations  re- 
specting the  lower  larynx ;  not  to  mention  other  data,  have  all  been  brought 
into  use,  judiciously  estimated,  and  carefully  coordinated.  It  is  certainly  the 
most  *  catholic '  system  that  has  ever  been  proposed  ;  there  are  intrinsic  rea- 
sons why  we  might  anticipate  its  high  excellence. 

Having  already  given  some  reasons  for  my  belief  that  all  carinate  birds  at 
least  may  be  primarily  divided  into  three  groups,  I  need  not  repeat  them,  in 
assenting  unreservedly  to  the  way  in  which  Professor  Lilljeborg  draws  the 
lines  dividing  Natatores,  Cursores  and  Insessores.  There  are  a  few  ambiguous 
forms:  Phcenicopterida  and  Ileliornithida  are  among  them,  coming  between 
the  first  and  second ;  some  of  the  more  terrestrial  pigeons,  or  gallinaceous 
birds  with  barely  elevated  hind  toe,  may  be  others,  coming  between  the 
second  and  the  last.     These  may  be  noticed  as  well  here  as  anywhere. 

The  Flamingoes  are  purely  <'  grallatorial  "  in  general  conformation,  but 
they  are  palmate,  with  duck-bill ;  and  their  internal  structure  is  said  to  re- 
semble that  of  Anseres  more  than  Herons.  Too  much  stress  must  not  be  laid 
npon  the  webbed  feet,  for  some  undoubted  Orallae  are  palmate,  and  all  Natatores 
are  not.  The  carotids  show  nothing,  for  they  are  exceptional  in  the  class  of 
birds.  The  balance  is  very  even  ;  there  is  perhaps  no  more  purely  transitional 
type.  The  paUte  bones  would  carry  them  near  Chenomorphte ;  the  birds  are  said, 
also,  to  be  prxcocial,  another  indication  to  the  same  effect.  But  as  the  author 
takes  the  condition  of  the  thigh  and  crus  with  reference  to  the  body  as  a 
primary  feature,  he  consequently  assigns  Fhcenicopterus  to  Cursores.  llcliomi- 
thif/ce  are,  has  been  said,  pretty  conclusively  fulicarious;  the  author  does  not 
specially  refer  to  them.  Pigeons,  usually  placed  in  Rasores  as  a  suborder,  are 
here  made  an  order  of  Insessores.  They  are  palpable  intermediate  connecting 
forms;  some  terrestrial  ones  inosculating  with  Rasores,  others,  truly  arboreal, 
as  evidently  coming  under  Insessores ;  a  few  are  analogized  if  not  actually  af- 
fined with  Accipitres.    Now  it  is  characteristic  of  Cursores  to  walk  on  the  ground ; 

— -  ^  # 

•I  should  remark  that  thewe  paragraphs  were  written  before  I  had  seen  any  of  the 
many  criticisms  that  Prof.  Huxley's  article  has  called  forth.  I  am  more  gratlned  than 
surprised  to  find  how  nearly  the  views  of  some  authors  for  whom  I  entertain  high  respect 
agree  with  my  own.  I  make  no  chancre  whatever  in  consequence  of  what  I  have  lately 
reiad ;  for  though  I  might  now  be  inclined  to  add  considerably  to  the  above,  the  appear^ 
ance  of  the  very  articles  in  question  has  rendered  unnecessary  what  more  I  should  nave 
to  say. 

A  correspondent,  whose  name,  were  I  authorized  to  use  it  in  this  connection,  would  be 
recognizeu  as  that  of  an  eminent  ornithologist^  writes  Just  now: — **  Inasmuch  as  [this  sys- 
teroj  is  based  upon  a  single  set  of  characters,  it  cannot  bo  otherwise  than  arbitrary,  and 
hence  unsatisfactory.  So  far  as  the  anatomical  fact,«<  presented  are  concerned,  it  has  some 
value;  but  the  arrangement  I  deem  to  be  on  the  whole  far  from  a  natural  one.  In  short, 
I  cannot  regard  it  as  other  than  a  retrograde  step,  notwithstanding  the  excellent  charac> 
ter  of  the  author  as  a  naturalist.  It  is,  it  seems  to  me,  far  inferior  to  others  of  a  much 
earlier  date." 

t  English  reprint  of  original  Swedish :  P.  Z.  S.,  Jan.  18G6. 
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of  [matora  In  hop.  Piscons  arc  cursorial  in  that  they  (ii>T«ri«hIy  1  bdicn) 
wnik:  an<l  otiier  r^aurial  fvatilri^s  neeil  not  be  ilirult  upon.  Thef  ftrc  alM 
schiznKuittliuud,  like  Ravira,  On  thcolUcr  tmnd.it  is  arundamental  cbwMtMw 
i9(ic  of  Curmrn  to  litive  the  balltii  cinviiloil,  tbougli  Utrodioiut  are  a  ilg^l 
tMvcpiion.  Tliis  fvnture  ig  nut  prcjentcil  by  the  pigeooB,  which  am  moraonr 
mually  iia  truly  arhoiicolo  ns  Ilic  aiiijnnly  of  Inatitortt.  They  arc  molllf  A 
(ricM,  like  the  liiAt.  The  balance  npiiuard  in  favor  of  their  being /lU(Msr«,a 
(be  nulhorbnltU  them. 

The  Ostriches  niid   aflines   nre   in  t 
Brtriffnaa  of  Cwortt,     ArthmfiflrriiX 

TvrelTG  orders  sacceed  lo  the  three  snb-clnlscn ;  agreeing 
dirigiona  almoaL  oniTuraiUlj  recognized,  and  deGued  in  nn  unnHnall;  uttllfu- 
tory  maaaer.  A  notable  point  of  diCTerence  between  thin  and  otIiL<r  tp  ' 
lied  in  the  tenth  order,  Siriiorr;  which,  as  framed,  dae«  not  largely  « 
with  any  prorionglj  egublisbeil  gronp.  Il  ig  "a  polymorphiu  ilToap. 
author  sayi,  not  eaay  to  dvSne  by  positire  charaftcrs  Ad  ordor  ~ 
equivalent  lo  Scaniorm  and.  la  retained  ;  hert,  if  annrhere,  ulteriot 
and  decided  modificstious  may  be  required.  The  ijgadaclyle  bird*  appi 
have  lu  loDg  had  their  place  aa  a  distinct  order  more  becauae  it  hot  Dot 
clear  what  to  do  with  ihem  if  dismembered,  than  anything  clie.  Toea  In  ,— -j_ 
U  a  iborouKbly  artiHuial  rbaracler,  as  nsed;  il  ig  unlreriHlly  allowed  lUVl 
unites  birds  otherwise  widely  dissimilar.  It  seema  to  he  really  only  ■  ntfll 
cation  lo  which  any  one  family  or  gcnns  of  Bercral  gronps  ia  llablttt  S'U 
ita  value  has  been  largely  overrated.  It  is  mo^^t  probable  that  the  "  eMJtfJ 
Sram-irci  or  Zngodatlyli  will  bo  broken  up,  in  time,  or  at  least  rvitricMd 
some  one  of  the  lypea — perhaps  the  parrots, — now  included  under  II;  ol 
Bttiug  places  being  funud  for  the  cuckoos,  trogans.  loncaos,  woodpsckttf,  1 

RegardioK  Prof.  Lilljehorg's  Nnlalom,  I  may  eipress  my  coiivictlon  til 
tbe  four  orders  he  deBnos  are  the  only  natural  ones,  nod  that  as  such  Ih, 
tnast  ultimately  prcTail.  I  only  cHticiec  the  division  of  these  fuar  ardHt 
ioto  two  "Ktoups;"  an  intereaUlion  between  the  subelaaa  atid  tbe  prM, 
that  is  at  least  superHuous.  Not  that  all  the  disliactiona  Implied  In  III 
lerma  '■S(fflp'«i™»"""  and  "  LamitUrailTtii  "  do  not  obtain  ;  bnllbal"'*^ 
groups  are  inequiralent.  Lamrllirotlra  are  not  more  different  from  the  J 
pliciroilrti  than  the  several  components  of  the  latter  are  from  each  oA 
A  goose,  «,  ^..  is  not  more  different  from  a  gunnel  than  a  penguin  U.  .. 
this  ground  I  bold  the  division  lo  be  naoalnral  as  well  ag  unneccsiary.  H* 
two  gronpa  are  further  redundant,  in  that  they  b.ive  no  analoguva  ia  '""* 
'  "rof.  Lilljehorg'      ■    ■    ■  • 
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would  be  interesting  to  know  whether  they  are  altrices  or  praecoces,  and  how 
far  the  palate  agrees  with  that  of  Oeranomorphte. 

The  "  naturalness  "  of  the  division  as  a  sub-class  is  sustained  in  a  satis- 
factory if  not  conclusive  manner,  by  the  large  number  of  types  that  Na- 
tatortM  include  under  natatorial  modification  ;  the  open  passages  that  lead 
from  it  to  the  other  groups  ;  the  number  of  points  where  other  groups  in- 
fringe upon  it ;  and  especially  the  highly  instructive  way  in  which  its  four 
primary  subdivisions  repeat  each  other.  I  shall  endeavor  to  point  out  the 
principal  of  each  of  these. 

The  passage  from  anserine  swimmers  to  heron-like  waders  is  so  obviously 
through  and  by  Fhanicopterw,  that  the  point  need  not  be  dwelt  upon. 

The  passage  from  totipalmate  swimmers  to  the  same  waders  is  unques- 
tionably through  the  PeUcamda  and  Cancromtdse.  The  affinities  of  Balmniceps 
and  Cancroma  among  herons,  with  pelicans,  have  long  been  recognized  and 
aniversally  allowed. 

The  passage  from  urinatorial  swimmers  to  certain  of  the  Orallse  takes  place 
from  the  point  Podicipidx^  through  Ildiornithiiht^  to  fulicarious  or  paludicole 
waders,  and  from  the  same  point  through  Phalaropodidte  to  scolopacine  or 
limicole  waders.  In  each  of  these  cases  we  have  almost  the  only — if  there 
be  indeed  any  other — examples  of  the  lobiped  structure — a  comparatively 
rare  modification  of  the  swimming  foot.  The  phalaropes,  besides  being  ex- 
cellent swimmers,  are  further  exceptional  in  their  own  sub-class  in  the  texture 
of  the  plumage,  which  is  completely  duck-like. 

The  passage  from  longipennine  swimmers  to  Orall«^  if  not  so  evident,  is 
nevertheless  clear,  in  the  osteological  and  pterylograpbic  characters  that  are 
respectively  more  or  less  common  to  a  gull,  e.  g.,  and  the  plover  or  snipe-like 
waders,  as  Xitzsch  and  Huxley  have  pointed  out.  Certain  small  petrels  again, 
a<  OeeanitUj  Fregetta  and  Pelayodroma,  are  exceptionally  *'  grallatorial  "  in 
length  of  leg. 

The  waders  coming  next  to  swimmers,  it  is  not  to  be  expected  that  higher,  t.  e. 
rasorial,  Curtoresj  still  less  a  further  removed  sub-class,  Itisetsoret^  should 
afford  direct  transitions ;  but  as  I  shall  endeavor  to  show,  the  swimmers  give 
analogues  to  the  main  types  of  each  of  these  sub-classes.  Foreshadowing  of 
the  mammals  in  birds  does  not  occur  within  the  range  of  Xatatores^  unless 
the  duck-like  bill  of  Ornithorhynchus  is  a  case  in  point.  It  really  takes  place 
at  the  point  Ratitse,  It  is  among  NataioreSj  as  the  lowest  birds,  that  the  coun- 
terfeit of  another  vertebrate  type  is  found.  The  mocking  analogy  with  fish 
is  complete  in  the  penguins. 

The  raptorial  modification  of  Nafatores  is  seen  in  the  sub-family  Lestridinx 
of  LaridiT..  The  habitus  of  these  is  that  of  land  birds  of  prey — a  univer- 
sally recognized  resemblance.  In  iheir  food  the  Jaegers  are  vulturine.  Phy- 
siological analogy  is  borne  out  by  physical  characters.  Jaegers  are  the  only 
cered  swimmers,  as  Accipitres  are  the  principnl  cered  perchers.  The  claws 
of  Lestrtdinx  are  more  "  raptorial  "  than  those  of  any  other  swimmers.  A 
singular  rugosity  of  the  tarsi  is  shared  by  the  Jaegers  and  the  most  aquatic 
genus  of  Accipitret — Pandion. 

The  rasorial  modification  occurs  in  urinatorial  swimmers.  All  these  have 
short,  more  or  less  concave,  wings  that  are  rapidly  vibrated,  and  fly  with 
great  impetus  ;  very  gallinaceous  features.  Some  Alcidx  employ  the  char- 
acteristic habit  of  Oailinse  in  constructing  their  nests  ;  rasorial  has  developed 
into  fossorial.  Other  auks,  notably  Phalaridines,  instantly  recall  quails  by 
their  general  aspect ;  a  species  has  been  named  from  the  circumstance.  The 
bill  of  Mergulu*  repeats  a  partridge's.  Absence  of  the  hallux  that  marks  all 
AlcidXf  though  sufficiently  frequent  in  scolopaceous  CursoreSj  is  rare  among 
the  alectoromorph  Cursored]  yet  it  characterizes  a  family — Tumicidie.  One  of 
^he  rarest  modifications,  viz.,  abortion  of  rectrices,  that  marks  a  family  of 
UrinaioreSj  is  only  again  found  in  some  representatives  of  a  rasorial  family — 
Orypturidx. 

Tubular  nostrils  are  not  a  very  common  feature.    It  is  the  prime  characteris- 
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one  wbolc  faiaUj—Podici/'ida  ;  in  all  othera  reclriees  occur.  A  iniiill,  dafioitl 
nutolict  ofvecirkea  may  be  obierved  to  be  in  inverse  ratio  to  lh«  •!!«  oflbi 
Uil  ns  n  wliulc.  Tbc  number  ie  ordiaaril;  12,  io  iboae  forias  with  wtll'-d^ 
Tclupcd  tail ;  as  in  all  Latida,  muet  I'roeeitariidic,  most  PAalaeroeoraddm,  tbe 
geous  rioiut.  A  few  Pitrela,  an  some  at  tbe  little  ProcrllariiB  proper  {TkaU^ 
tidroma  nuct.)  ere  said  lo  bavc  only  10 ;  iho  gtatcment  requires  confirinktioB; 
most  of  tbem,  aa  Cffiiinciorea,  mihi,  anil  Offaniltt  K.  and  B.,  bave  12.  Muf 
laTKer  TvlrcU,  aa  Fiilmarui,  DafUnn,  Ac,  bave  U;  Oinfraga  gigantta  bai  IL 
Ainuu);  Cormoranla  the  number  of  rectriceB  ecenis  to  be  scarcely  generic; 
some  ai>ei-ies  having  12,  othera  14.  Aa  a  rule  AUida  bave  definllelj  It  no- 
trices.  A.  iinpennii  a  said  to  have  18.  Ihoeihon  bas  16.  Siiiida  hare  II  aad 
14.  T-ickupeln  bns  12.  Other  eenem  included  in  tbe  Spheniiridir,  ColrmhUm, 
Peltmniilir  and  Anatida  have  a  number  varying  from  Vi  to  31,  tboagfa  rardy 
over  24,  and  in  instances  where  the  larger  numbers  are  apjiroached  orreaclud 
the  tail  m:iy  bare  an  odd  number,  aB  21,  Ti*  Not  taking  into  accoant  tbi 
tjmnll,  Bburl,  rounded  (nils  above  mentioned  as  "  typical,"  the  Halatorti  fnniub 
great  variuliona  in  shape  of  the  tail  aa  a  irholc.  It  may  be  long  aad  Att^ 
forked,  witb  more  or  less  filiimentoua  reulrieea,  aa  in  nearly  all  Sleminx,  low 
Lariiur,  tbe  KhyachnpuKt,  and  more  particularly  tbe  TaehypttidK.  It  is  larga 
and  ai|uare  in  most  Lariiiii ;  uf  corresponding  ajie,  and  more  rounded,  m 
even  apjiriiuching  a  iredtjc-alinpe,  iu  many  I'roetll'iriidK.  It  is  moderate  or 
rather  br^e  and  cunente,  In  one  gull,  Khodutlttkia  rmta,  and  one  Petrel,  Haif 
rgpleaa  mitrotamn.  In  certun  terns  {.liiouj')  it  ia  both  furked  and  Cuoeat^ 
I.  t.,  lateral  fenthera  graduated,  central  pair  shorter  than  the  next.  It  i«  ihoit 
Md  ciinenic  iu  some  ducks,  and  in  S/ihtniiicidi': ;  certain  of  the  latter,  how- 
ever, have  much  better  developed  tail,  with  fewer  rectricea,  than  otberg.  Tka 
tail  la  long,  broad,  and  faU'Sbaped  iu  I'lolida  and  PhalacTocoTaeida,  when, 
moreover,  the  rectrices  arc  excpptioDally  siilT.  Finally,  a  few  airimmers  ban 
cnriou sly  modified  central  rectrices.  Thus  in  Hardda  glatiatitXYi^ab  nre  lonj- 
eiaerted  and  filamentous;  a  ciiudition  exaggerated  in  most  LtUmbia  taA 
carried  to  an  extreme  in  Phtieihonlida. 

There  lire  few  olber  raudidcations  of  the  feathery  covering  that  requin 
notice.  Some  swimmers  are  oroamentrd  with  singularly  modified  featben, 
chiefir  about  tbe  head.  Maiiy  Sphrniicidit,  and  moat  AindK,  especially  phal- 
eridinc  forma,  have  ciirlaasly  colored  atid  shaped  crcats.  Nearly  if  not  all 
Podieipida  arc  instructed  with  cynspicnoua  ruffs  of  long,  loose  fealbera  ;  wham 
these  ure  d<:licicnt,  aa  id  PodUymhm,  stiff  brialiea  occurr.  The  ban  of  itripw 
on  tbe  neck  ol  Colymhidit  arc  of  keeUshnped  feathers.  Cormorauta  hava 
colored  Oloplumes  abont  the  bead ;  other,  perhaps  similar,  patches  are  found 
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m«T  b«  obserrcd.     In  the  hip^heit  forms,  as  AnatidcCj  the  feet  are  broaght 

uder  th«  centre  of  equilibrium,  and  the  body  is  consequently  supported  with 

hi  lon^  aiif   horizontal.     Some  Steganopods — the  next  order — have  much 

tke  f%me  condition  ;  in  others,  as  Cormorants,  the  Ugs  are  much  further  back, 

and  the  body  mast  be  held  almost  upright.     Most  Longiptnnes  are  like  Anatida 

\%  this  respect,  but  here  lialndromin/e  offer   almost  the  other  extreme.     In 

PjKupodous  famlliei  the  maximum  of  backward  position  of  the  legs  and  up- 

rifhl  position  of  body  is  attained.     A  few  or  several  Alcidrv  stand  and  walk 

loltrably  well,  bat  all  Colymbid<r^  Podieipidce  and  Sphenitcidft  must  rest  nearly 

■pright  on  the  rump,  and  progress  on  land  with  extreme  difficulty.    Burial  of 

lit  tbifrbi  and  more  or  less  of  the  crura  in  the  skin  of  the  body  is  ordinarily 

ia  direct  ratio  to  backward  position  of  the  legs,  and  in  inverae  proportion  to 

MM  of  walking.     Nevertheless,  some  good  walkers,  as  geese,  hare  less  free 

Wgithan  f-ertain  small  petrels  that  scarcely  walk.     As  a  rule,  utility  of  the 

httat  pedestals  and  as  paddles  is  directly  complementary.     The  most  adroit 

iBd  antiring  swimmers,  and   those  that  progress  under  as  well  as  on  the 

viter  with  ease,  are  the  poorest  walkers.     Compare  a  goose  with  a  loon,  e.g, 

U  one  order,  Steganopods,  we  have  the  fact  illustrated  in  contiguous  fami- 

btt ;  pelicans  do  not  follow  their  prey  under  water;  cormorants  do  ;  there 

lit  precii^ely  corresponding  angle  of  inclination  of  the  body  in  each   case. 

To  aroid  interference  of  the  broad- webbed  feet  the  legs  are  widely  separated  ; 

i divarication  begins  in  the  axis  of  the  femur,  and  is  increased  in  other  seg- 

■ff9».     Heoce  the  characteristic  '*  waddle  "  of  ducks,  &c. ;  their  gait,  com- 

pvel  with  that  of  true  walkers,  corresponds  somewhat  to  the  difference  that 

uv  he  observed  in  the  sexes  of  our  own  species,  arising  from   difference  in 

vidth  uf  pelvis.     There  are  many  other  interesting  items  in  the  construction 

rf  a  perfect  pair  of  paddles,  too  numerous  to  note  here.     A  loon's  legs  may 

ki  uken  as  the  type.     Some  time  ago  I  worked  out  all  the  details,  as  seemed 

ion«.  iu  this  ca^e,  and  may  be  permitted  to  give  the  reference,  in  place  of 

far.h^r  ohservations.* 

TL<  Mr^us  mo-^t  commonly  presents  no  special  noteworthy  features.  Oc- 
fw.'itiilly  it  is  extremely  coinpress^ed,  as  among  loons  and  greltes.  Its  horny 
Mterintf  lifts  no'hing  of  the  importance  that  attaches  to  it  among  Onehiui,  for 
vunple.  thouk^b  the  two  primary  types  of  Teticulation  and  scutellation  some- 
tiB^f  m\TA  natural  groups,  as  geese  as  di^)tinguished  from  ducks.  The  tarsal 
««»•■. '-pe  is  fus*»d  in  one  gvnus. 

Ti- i..e»  mav  be  three  or  four  ;  if  the  former,  it  is  always  the  hallux  that 
i*ioriv  All  hiive  th»»  normal  number  of  jihulanges,  the  relative  lenjjths  of 
■'Jiri  iisufilly,  if  not  always,  conform  to  a  general  rule.  In  comparative 
fi^'.h  •«  vholes  the  hallux  is  always  shortest ;  the  others  usually  run  2d,  4th, 
«1  in  I»ni{th.  but  not  r.irely  2d,  3(1,  1th.  There  is  often  only  a  very  nlight 
■3f  rjiiiiT  in  the  'M  and  4lh,  exactly  compensated  hy  complementary  ditfer- 
«"■  In  It-ngth  of  claw,  so  that  tin*  claw-tips  fall  together,  e.  //.  many 
f^ '•*'! trndiF.  The  hallux,  as  a  rule,  is  present;  its  absence  or  rudimentary 
fmi:!iiin  mirki  one  whole  family,  Afri'hrj  two  sul>-f:iniilies,  Diomedehiw  and 
Hi''^r  „*ififr.  of  Pror^lf'triidtr,  and  one  specios  of  one  genus  {Ristan  tridiictyln\)  of 
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be  f'.-jiid  brDulh  the  ikic  of  the  ivio-a^eutAiM. 


«  prime  chariFifriirie  af  Ihe  i vimmia;  fool : 
Tel  It  d'l*!  not  klwar*  oMain.  Lr/!,i;ii>n  R»rk>  one  vhoit  (amilj  (iLe  <irtb«t. 
(i'l!  in  I'-jdUw"^-'.  at  Itatl.  [ntre  ii  *  sort  of  coatiironU*  beivecD  ihe  two 
ilrLfn  :  lUe  tmi  heii.B  perfrcllj  ioW'l.  yet  webheJ  it  b«*e.  More  or  l**s  :■- 
jiTfr-tti'iQ  of  the  vebl  in  ti^ilj  paimale  furuis  ticeplioDai!;  ocean.  BfJr*- 
'■ktli'lon  juiif^.t.  *.  j{,,  h>4  the  we"r.t  to  deeply  incise-l  ihat  it  i*  «:»rcel;  more 
palniale  IbaD  lucb  ernllatorial  g^n^ra  ai  f-ymphtnia.  £rmiuUi.  tc.  Soow 
Anierine  treotra  are  defecli^e  in  thii  re«pect.  But  urdinarily  (he  free  maixta 
■•(  the  two  r,T  tfaree  *ebi  depart!  boi  liiile  (an^l  Ihat  io  coDcaritT;  fram  a 
ttnugbt  line  h'lveen  Ihe  rixli  nf  the  tori ;  it  ii  tometiiDCi  ■  lilll*  coaiei. 

Tbe  claw*  ai  ■  rale  oRer  nuibinf^  ot  imporraDcc.  Tbey  are  iniall.  tbort, 
<tonl,  IJulecurTfl,  not  verya/^nte.  4>fieor  tiro  ^oeraof  jUndshaTeacIaw  oa 
Ihe  •ecoad  toe  dilTeriDif  in  all  these  re»pepn  frinn  the  otben  ;  U  is  ordinarily, 
alM,  laid  flat,  not  upright.  Rnreir  (be  mi'Mle  claw  ig  dilated  aind  peclioatrd 
iraeijfptMiti  in  Heron*.  Ooat-iiicken.  Ac.  The  Grebes  offer  eiceptional 
I'lavi ;  thene  ate  hruad.  flal.  and  equariab  in  fbape.  much  like  hamaa  nul*. 
HiMa  tridaclyla  offer)  perbapi  the  only  initance  Ufa  toe  sithont  arell  foraaed 
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Soatheni,  and  essentially  Antarctic.     Nearly  all  yataloret  are  either  largely 
Bigraiorj,  or  else  are  widely  wandering  pelagic  birds. 

Subdivinons  of  the  SubeUui.* 

Assembled  in  snch  variety  of  character,  swimmers  may  be  easily  and  con- 
Teaicntty  divided  in  several  ways,  according  to  the  standard  taken.  But  I 
pmame  only  one  of  these  can  be  the  right  (i.  e,  the  natural)  way  ;  and  further, 
that  cteterig  paribiUj  the  scheme  that  takes  into  consideration  the  greateat 
aaaber  of  characters  will  come  nearer  the  truth  than  one  that  proceeds  upon 
tioUted  groands.  A  tine  qud  non  of  any  scheme  must  be  equivalency  of  value 
of  the  groups  to  which  the  same  taxonomic  rank  is  accorded. 

There  is  no  safe  stepping-stone  between  the  subclass  and  its  orders.  There 
art  fuur  orders,  i.  e.,  four  modes  of  expression  of  the  Natatorial  plan  or  idea. 
la  the  following  definitions  of  these,  diagnostic  or  more  important  characters 
are  iulicized  :— 

Ord.  I.  ProoPODia. — f^^t  posterior j  horizontal  position  of  axis  of  body  impoe- 
tibU:  mott  of  erue  as  well  as  femur  buried.  Braehypterout ;  wings  short, 
aerer  reaching  end  of  very  shorty  many -fen  tkered  tatty  that  is  sometimes  wanting. 
Body  depressed.  Feet  tetra-  or  tri-dactyle,  iobate  or  palmate^  never  totipal- 
mtte :  hallux  elevated,  functional  or  not.  Bill  not  lamellate  nor  serrate ;  wholly 
comeons.  entire.  Nostrils  lateral,  mostly  basal,  well  formrdj  never  tubular.  No 
pdtr  pouch.  Tibia  often  with  a  long  apophysis.  Carotids  single  or  double. 
Sekiz^nalhous.  Altrical  or  Prjecoriiil.  Scarcely  ambulatorial ;  sometimes 
flot  Hying  at  all ;  urinatorial ;  swim  under  as  well  as  on  the  water;  lie  deep  on 
the  water.     Heavy,  clumsy  on  land.     Natatorial  Natatores. 

Ord.  II.  LosoiPBXNis  — Legs  near  centre  of  equilibrium,  horizontal  position  of  body 
■MaL  Femur  buried  ;  crri*/ar^^/y  (or  wholly  ?)/r<»tf.  Macropterous  :  wings  long, 
foiMltd,  surpassing  the  base^  and  often  the  tip^  of  the  large  well  formed  few-feathered 
lAil.  Feet  tetra-  or  tri-dactyle  ;  always  pal  mate  ^  wvfr  totipalmate ;  hallux,  when 
present,  free,  elevated,  very  short,  fanctiouless.  Bill  wholly  eorneow,  entire  or 
fitctd.  unguiculate  or  not,  never  laminate  (exc.  Prion,  &c.)  nor  serrate.     Nostrils 

T4riou*ly,  but  always  iff^//-/c>rm'</,  lateral  or  superior.  None,  or  only  a  rudimentary 

£Ql&r  pouch.  Tibia  triM  or  without  apophysis.  Carotids  double.  Schizognathous. 

.iltncfs.     The  majority  ambulatorial;  all  highly  volucral ;    none   urinatorial'.. 

*'l  reitt  shallow  and  swim  easily  on   the  water.     Light,  elegant   in  all    three 

•'l«menta,+      Volucral  Natatores. 

Ord.  III.  Stioaxopodrs. — Position  of  legs  variable  ;  generally  well  pnnteriorf 
boi  sometimes  approaching  the  preceding.  Wings  variable,  but  generally  long 
^dfOiHtfd,  approaching  or  equaling  the  preceding.  Tail  variable,  sometimes 
*bort  and  indefinitely  feathered,  usually  long  and  few-feathered  ;   cuneate 


•IWnce  to  on  onler,  and  pari  passu  reduno  tho  value  of  subordinate  groups,  if  Saururar, 
itfti*  and  fkinnaUr  he  accepted  ah  Hub-classcx. 

*ith  mrh  reduction  in  value,  IrueM$ore*,  (Strtnrfji  and  Natatores  would  beoomo  "  ordern" 
^ ''in9-ttM.  mn*l  the  four  "ordors"  indicated  below  would  \ie  nuborders  or  "trit>e«,"— i.  *•., 
•uBpiT  (••»ilocationf  of  familiea.  Throughout  thi>*  article  I  call  NntaUirtt  a  "ftub-rluas ''  in 
ft  oini-foUoaa]  aense  only,  an  indicating  one  of  the  first  diviMions  of  a  clanfl  Ave$,  as 
kwuiljr  fMl.t 

Er^n  with  thi*  depreciation  in  the  ncale.  1  do  not  puppose  that  the  Avian  groups  have 
^Ta:ueof  thoaeiif  the  «ame  name  in  other  ciaitnes  of  vcrtehratefi.  Birds  adiiore  ko 
ci'erljr  to  a  eummon  tjpe,  that  the  oxtromeH  of  difference  in  form  found  among  them 
*'arr«lj'  «eem  to  indicate  divisions  of  a  higher  grade  than  those  marking  orders  in  lower 
*«n*(>na«* ;  in  fact,  it  is  a  question  whether  Avt$  as  a  whole  are  more  different  from  some 
<*b»r  r^rtebratea  than  certain  (/. 9.  reptilian)  *'ord«»r8"  are  from  each  other.  IJut,  how- 
*««r  farifiQtIy  vertebrates  maj  be  primarily  divided  fas  into  JtirmaMherma  and  H»maUt- 
'"n.  into  IrihhfHptidiK,  Saurt^ida,  Ao.,  Ac),  the  four  "  classes"  of  Pisces,  RfpiHi'i,  Aves  and 
I^mjJm  will  pro(«bly  always  endure,  and  be  virtually  our  taxononiioally  equivalent 
iWBts  of  departure  for  further  divisions.  Therefore,  as  It  seems  to  me,  the  ranic  of  NcUa- 
^^'rfily  hiDcee  apon  the  question  of  Oarinattt,  to.,  as  the  primary  divisions  of  Aves. 

tTo  moet  of  them;  characters  HcUodroma  is  a  signal  exception.  But  its  tubular  n  vstrils 
Mae  iu  position. 

1869.] 
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forked,  rounded,  or  fna-abaped.  Feet  aliriijs  tetra-dactjle,  Klipalmatt,  iaRa 
dfpretted,  lal/ral,  long,  /uuelionaL  Bill  wholly  comeout,  nnrr  lamellalt;  lonlft 
ttrrale or  not;  its  covering  continaous  or  not,  n-ith  or  witboat a  nmil;  rxlvnti 
nam  very  mtall  or  abortive.  A  gular  pouch.  Tibia  simple.  Carotids  doable. 
DetmogJialAoui,  Alirieet.  Ambulatorial,  or  gcarcelj  lo  ;  generallj  powerfill 
flyers  ;  ofttn  good ptrcheri ;  uriQatorial  or  not.  HeaTj,  if  not  clnmsj'  on  luid. 
Iruiiiorial  Nalalortt. 

Ord  IV.  LiM  ILL!  HOST  BBS. — Legs,  BB  in  Longipennei,  near  cmlrt  oft^lihriti»; 
position  of  aiig  of  boil;  in  wnlliing  horizoal&l.  Wingi  contlant,  moderalt, 
reaching  10,  but  not  bcjoiid,  the  thorl  rounded  (eiceptionallj  long  cuneati) 
many- feathered  tail.  Feet  alwaya  letmdaclyle,  and  palmate  ;  never  lolipalmaln 
hallux  elevatvd,  raodcrnte,  free,  simple  or  lobed,  probably  fanctional  in  all 
cases,  mil  lamellaU,  but  tomia  not  serrate,  covered  icilh  loft  thin  in  grtaler 
pari,  aitk  more  or  Ira  ditlincl  nail  at  lip.  Nostrils  constant,  well  formed,  latero- 
superior,  subbasnl  or  median.  No  gular  pouch.  Tibia  liiDple.  Two  carotid*. 
Deimognathoai.  I'racocti,  Highly  ambiilat'iriat ;  good  flyers  ;  excellent  swim- 
mers; poor  divers.  HeaTy,  though  not  clumsy,  in  Either  elemeut.  Curterial 
Nalatorei. 

The  sequence  of  these  orders  is  fixed.  Pygopodti  are  first  or  lowest ;  /.am- 
ellirotlret  Inst  or  highest,  beyond  question.  It  might  serio,  ou  several  acconnti, 
particularly  position  of  Ipgs,  that  Slegaiiopod/s  sbonld  come  next  to  I'ygopoia. 
But  we  cannot  put  anything  between  Lougiptnnti nai  Pggnpadie,{ot  Ibey  touch 
if  not  inosculnte  at  the  points  Halodronta  and  JUcrgulut.  Moreover,  other 
FroCfUariida  liave  the  long  tibial  apophysis  that  characterizes  divers,  but 
disappears  higher  in  the  series. 

Fantiliei  and  tub/amaiei  of  PYGOFODES. 

The  Penguins  might  be  considered  as  presenting  difierencei  of  more  tha* 
family  grade ;  ibey  have  been  made  a  tribe  or  suborder  {Impmnet,  yaltipenmet, 
Squamiptnnit,  J'lilopleri,  auctt.)  Thus  they  are  unique  in  poesesslng  DO 
remigee,  scaly  feathers,  not  entirely  connate  metatarsiila.  flat  pterygoids  and 
arm- bones,  and  peculiar  elbow-joint,*  not  to  mention  other  lesser  features.  Bat 
their  characters  are  mostly  of  degree,  not  of  kind  ;  and  above  all,  the  link 
between  them  and  Aleidx  is  so  close  and  complete  by  Alea  impnmii,  (rxlending 
even  to  elbow  joint  and  metatarsals)  that  the  ditTerences  are  really  not  M 
great  as  appears  at  first  sight. 

Three  other  families  are  not  open  to  question.  Tho  four  are  thni  distin- 
tinguished,  by  exteruul  charactiTS  alone  : 
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ipccie».  The  genera  are  numerous ;  all  apparently  safely  grounded.  It  is 
ntber  difficult  to  group  them  satisfactorily  into  subfamilies ;  but  there  do 
Kcm  to  be  three  series  of  genera,  the  components  of  each  of  which  are  de- 
cidedly more  intimately  correlated  with  each  other  than  with  any  of  the 
genera  of  either  of  the  other  two  series.  We  have  therefore  three  subfamilies, 
u  follows : — 

Subfam.  Aleimr. — Ptilosis  reaching  to  or  beyond  linear  nostrils  ;  no  crests  ; 
till  cnneate  :  bill  sulcate,  cultriform.  Typical  *'  Auks  ;"  connecting  with 
Penguins.     Genera:  AlcOj  Vlamania. 

Sabfam.  PkaUridirut. — Ptilosis  not  reaching  various  nostrils  ;'mostly  crested; 
bill  various,  but  always  compressed,  somewhat  cultriform,  often  appeudaged ; 
tail  squarish  or  rounded.  A  middle  group,  leading  nowhere  ;  sometimes  under 
n  quail -like  mask.  Genera:  Fratereula^  Lunda^  Ceratorhyncha^  Sagmatorrhina^ 
ti»rk^%eKu»^  Plychorhamphut ;  the  first  named  nearest  Utamania^  the  last  next 
to  MerguluM, 

Subfam.  Uriintr. — Ptilosis  reaching  to  linear  or  rounded  nostrils  ;  bill  conic 
•r  ittbcyliodric,  simple,  usually  much  elongated ;  tail  rounded  or  pointed ; 
kfftd  not  crested  (exc.  one  species).  "  Guillemots."  Genera:  Merguiui, Si/n- 
AUUfrhQmphwi,  Uria,  Lomvia.  The  last  named  repeating  Alcinx  in  coloration  ; 
fndJDg  towards  Colt/mbidx  in  the  chars,  of  bill.  The  first  [Mergulut)  in  quail- 
piir :  and  forming  the  inosculating  point  of  the  present  order  with  Longipennes 
by  means  of  Ualodroma. 

Fam.  CoLTiiBiD.«. — Plumage  normal.  Ptilosis  reaching  nostrils.  Hallux 
vfll  formed,  semi*Iateral,  joined  to  base  of  inner  toe.  Wings  pointed.  Feet 
pftlm^u- ;  fourth  digit  lengthened.  Tarsi  flat,  reticulate,  their  posterior  edge 
laonth.  No  crests.  Lores  feathered.  Tail  short,  but  well  formed.  Bill 
eouiiADt,  long-conico-compressed,  simple.  Nostrils  linear,  lobcd.  Claws 
urrow. 

A  »mAll  family,  of  (technically)  one  subfamily  and  only  one  genus,  Colym- 
^,  with  sunie  half-dozen  species.  Related  to  auks  through  Lomvia.  Repre- 
MntiQ;;.  by  ltd  ({uusi-totipalmate  feet,  the  Sieganopods  among  Pygopodes  !  But 
afiuitieri  reallv  closest  with  the  next  familv. 

r*!n.  PftDnipiD.K. — Plumage  normal.  Ptilosis  not  reaching  nostrils;  lores 
Bikfd.  N«><iriU  lanceolate,  &c.,  not  lobed.  Wing  rounded.  Hallux  well 
f"nue«I,  lobed.  Feet  lobate,  or  lobate-scmipalmate.  Tiirsi  flat,  their  poste- 
rior edge  «erratc.  Conspicuous  crests,  or  modified  feathers  about  head.  Tail 
ndinjfutary.  Hill  simple,  variable,  stout  or  slender,  conico-cumpresscd,  long 
or<ih(irt     (.Maws  subquadrute,  flat. 

A  Umily  unique  among  water  birds  in  its  single  carotid,  lobed  feet,  abort- 
iTr  tml.  and  Hut  nails.  Nearest  C7(//j^f7i/><V/.'(:  in  affinity;  replacing,  in  its  sub- 
fUt-*.  fulicarious  fwraUtr, — in  fact,  linked  therewith  by  Heliornithidfc.  Coun- 
itrf*-;:injr  <ionif?  fVypiuridtf,  of  gallinaceous  birds.  Its  longest-billed  and 
•bnkrd  ^euus  representing  in  its  own  family  the  place  of  PlotU9  among  Ste^ 
Kaoi'piHlf 

But  one  vubfamily  is  usually  recognized.  There  maybe  two,  for  one  genus 
di5>-r«  more  from  the  rest  than  any  of  the  latter  do  from  each  other.  The 
f->!i»wiug  would  be  the  diagnoses,  but  I  scarcely  think  it  necessary  to  make 
tii'"  •ii^tinl-tion  with  such  little  dilference  : 

i'ulifAm.  P'jdilymhintt. — Bill  stout,  almost  hooked.  Nostrils  sub-circular. 
L«r««  Lroadly  naked.  Frontal  feathers  bristly ;  no  decided  crests.  Tarsus 
C'lt  tbrve-tiMirths  of  the  middle  toe.  Feet  semipalmate,  as  well  as  lobed ; 
k*llui  Darri>wly  lobed.     Genus:  PodHynibus. 

•Sabfiini.  I*'tdicipinir  — Bill  slender,  straight  at  tip.  Nostrils  linear.  Lores 
urruviT  nukfd.  Frontal  feathers  simple;  usually  conspicuous  crests  and 
ni&'4.  Tarpius  tbrire-foiirths  or  more  of  the  middle  toe.  Feet  with  only  a 
imail  basal  web  in  additiou  to  the  lobes ;  hallux  broadly  lobed.     Genera : 
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.Eehmophmvi,  Pedicepi,  Sijlbeotyelui:  possibly  one  or  two  otliers,  but  mort  of 
llie  gt'iieni  Juventtil  or  aeti  bj  Kuup,  Bonnparle,  and  olhwa,  are  untemble, 
rciiresoDlini;  011I7  specific  cbarnclfrs.  Sylliroeycim  (tj'pe  S.  minor)  is  the  cOB- 
iiccllug  link  bctireeD  tbe  two  subfamilies. 

Familiet  and  nb/amiliti  of  LUNGIPE.VNES. 

There  are  but  two  families  ormacroptfroua  svinimers,  that  moreoTcr shmd* 
into  cBcli  oilier  go  iusvasibl;  and  completely  Ibat  Ibe  condition  or  the  Doilrili 
is  sDni«times  almost  tbe  only  uharaclcr.  IXxui  Thalattoica  gtaeialoidci  is  >pan 
gull,  even  to  colors,  witb  tabular  nostrils.  Id  fact,  1  linow  of  no  posiliTC  an- 
qiialilied  cbnractcr  but  tbii  Ihat  will  reach  throogh  the  whole  of  tbe  twt 
lamilicH  as  a  distinguishing  niarlt.  Slill  (bere  are  others  of  greater  or  leu 
signidcance.  Koth  Ibo  familiea  nrb  clearlj  differcntialed  into  MverSkl  lab- 
ffliuiliei,  which  are  mach  easier  to  define. 

Fum.  Phockllibiicij:. — Nostrils  tubular,  lateral  or  superior,  united  or  lepa- 
raK-.  Hill  vnriiiblc  in  jhape,  always  booked;  ila  eorueoue  enTclope  (alwajit) 
in  Ecreral  pieces  ;  rarely  Isniinale.  Wings  long  and  pointed  (one  eic.)  Tail 
variable  in  shape;  usoallj'  small,  never  Tcry  long,  of  12 — 16  (rarely  lOTT) 
rectrieea,  of  irhicb  the  central  are  never  suddenly  long-ciserted.  Feet  pal- 
mate ;  hallux  present,  minute,  functionless,  or  abseot.  Tarsal  envelop* 
sometimes  continuous  (a  unique  feature  among  swimmers!).  Truly  pelagie 
birds,  independent  of  land.     Altricea. 

Three  strongly  marked  subramilics,  thus : 

^yxiihm.  Jjiemfdtma:. — NostriU  lateral,  disjoined,  liorizontal.  Feet  Iridic- 
tyte.  Winfcs  extreme,  in  lenglb  of  humerus  and  ulna,  and  with  highest  num- 
ber of  remiges  (fifty)  known  among  birds,  but  only  ten  primaries,  ai  moal. 
lienera  ;  Diamtdra,  I'tuxlielria,  funnded  on  snlcHlioQ  of  msodihle  and  shape  of 
tail. 

The  nlbatrossel,  in  sice,  contour,  and  length  of  wing,  repeat  the  PtIreenidK 
in  Ibeir  own  family;  in  length  of  wing  Ihcy  are  only  otherwise  approached  by 
another  fjtegaoupod  family, — Taehypelida.  Bui  siill  a  constricted  group,  with 
no  aberrant  forms. 

Subfum.  I'rocrllarihitr. — Nostrils  superior,  horizontal,  united  in  one  double- 
barrelled  tube.  Too  various  in  other  respects  to  be  concisely  characteriied. 
Still,  the  central  or  lyplcal  aspect  of  the  family  ;  throwing  out  feelers  in 
several  directions. 

One  (;ruup  comprises  the  smallest  species,  with  pointed  wings,  elastic  flexi- 
ble pviiuuieB,  ratbvT  long  tail,  vari&^l«  in  bIit.\w,  tbt  utott.  vWciUt  e.n4  lonp 
jflbefnmily.     Tlieae  birds  are  pelagic  CVp«f/iiiK.'     "  " 
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A  foarth  g:rnup  is  represented  by  three  genera.  A^Mtrelata,  Pagodrom^t  and 
Ihp^i'^M.  tach  distinctly  chiiracterized.  The  two  last  are  uni«pt'Cific.  In  ihe 
fir«:  I  ihriiw  the  vpry  many  ftpecies  agreeing  in  medium  size,  strno^  la.'zely- 
hookei  hi:l.  lonf^  wed^re-shaped  tail,  and  rather  short  win^rs.  Its  cpeci^s  hare 
rtc*:xfd  x  dozen,  more  or  less,  {generic  names.  There  are  ahiiOt  a  ?>jore  or' 
ihftn  /f'lpthtnii  peculiar  in  its  wide  bill,  with  rudimtrntary  lamella  ani 
<iaAfi-)rui:tr  pouch,  intiicatinp  Aiisercs  and  S^ie^^tnopods.  I*a*/>"ln.mQ  isaraonjr 
pcir^iji  much  what  Oif^h  is  anions  terns,  and  Pn'jophtla  ammikr  fru!l«. 

The  U«t  (rroup,  calltr*!  Prinn^je,  is  remarkably  di^tinguislied  hy  the  lamira- 
tiOQ  of  the  hill,  equal,  in  one  f^cnus.  to  that  of  Lameiiir'tf.'ret.  and  only  here 
(bobd  out<ide  that  order.  There  is  alj^o  a  shape  of  bill  in  Fri'm  corre-pon'iisg 
to''«fii''r..ma  amonj^  Herons  !  and  the  throat  is  somewhat  poui'be'i.  <>ne  «':uire- 
t^ilf-l,  lijcht-rolored  form  Jlaloftana  recalls  the  (iuils.  (venera :  I/jio*^/t»j. 
Pt^u^-prfrn  Priitn. 

Suhf,ini.  li'ilotlromin.v. — Nostrils  superior,  vertical,  united,  on  the  rulmen  a*. 
k*se.  M:in>]ibular  space  wide,  with  a  distensible  skin.  Feet  tridactyl*-.  WiR^'i 
aol  iii'.l.  and  (renvrai  turin,  of  Alcidte !  Genus:  PtUcanoidtM  iL^K^y.,  at^'i: 
1-«H:  =  I/.ilfdrom*!,  111.  IHll,  et  auctt  } 

A  4iii^ularly  aberrant  form,  (»uly  I'rocellaridian  in  the  nostrils:  st-^ndin^  a: 
i|-»ini  where  Lunffiprnnfa,  Su^tmopfnie«  an«l  Ptfyopfidtt  meet:  .Sle^'an«  p  •  l-iUs  II 
itid.intable  throat,  &c. :  I'yg  •poduus  in  feet,  wings  auii  tail.     It  is  nlnios:  a 

F«m  L\R[[>.i:. — Rill  penerally  with  continuous  corerinp.  Nu'trlU  al-ray* 
liirral.  linvar.  i>r  hince-Iinear.  Winjjs  always  lon^r  an«!  puinlfd.  rfa-.-r.-r:.:  fir 
f-»vor. !  base  tif  tail.  Tail  always  well  develi»peii.  definitely  ffw-fr-ath'.rr- i  (  Ij 
rt<:..  hut  of  varying  shape.  Feet  always  tetradactyle  :  hallux  «m.ill.  ?i'n:-lc. 
tl-t-ii*-!!,  appttrrntly  never  functional.  iJtroMg  dashin;^  tiyer.-*.  jfvjl  lijh*. 
««  m!n-r<.  j»oi>r  diviTs.     Altrices. 

A  ili-fi'ii'vlv  circuniscrilMMl  i^roup,  without  aiiv  remxrkiblv  a?ierran*.  form-. 
?N*riilv  i!l\i  lirfl  l»v  rharuclcrs  of  bill,  kc.  into  f»)nr  subfamilit-s,  ifri«  :  — 

?^o'''iMi.  /.'•fri'iinte — Covrrinjr  of  bill  not  coiiMnuoiis  :  iifij»«*r  Tn.ir.  i.- !•:  !:.- 
■*.".■  •"!  w  iih  a 'li-tinct  corr  :  bill  epiiriimliou-*.*  Tail  s'lUitri-'h.  ^  i*  n.-t  :!.ir. 
rr- T  ■■.  :il.r'ip!ly  lun^-fXHrrtod.  Hi*ad  nt-vi-r  created.  T;ir?i  r-i  j  ••- ;  :■:■:: 
*?i    i'.  liuri.i!,     <frn<^ra  :    Iiufhitif»in,\  St»rfornriu»  f 

''=';i:'r»ii-iidin'.r  tin*  •' Jju'.r*-rs,"  or  "Skua  (JulU."  Alfirdinp  tl**:  •■'■■;•'  i'.- 
■'a'  ■  «  ill  Jill-  '■ulu-ljlSS  of  jirtTed  bill.  lu  tliis  p:irtilioii  of  t:i«:  rii-T.i!  *-u.-\-  ',- 
■•  J.iw.ri  iiitiTi'^tiii/  approiirli  to  an  cJ^Milial  charifii-r  of  tri-  I'r'.  !■,_' 
'>'.  •■ .— ;iM  atlitiitv  Imitiic  out  bv  tin.*  pttTvlosis  F«ir.  « i*.  -  Ni*/- ■-.  !■.  t..«- 
"■ '•.■;ri.//  •■  il»r  trad  lortiiatioii  of /j^s/ris  i<  i-lfvai«-il  into  ili<'  •■.■.-  ■:  i 
•.''■■'»!■  Th«.'  ptTuliar  ron-itrurtion  fif  tin*  tail  i?  only  ♦-N'-wlii-r-  in-',  w/j. 
"'"  ■•_•  w.iii-r  l»ird"i  iti  tin*  AiiNoriiii*  iri'iiU'*  H-irrhl t  and  th»;  .'^l«^_':irj  i\.  > :-,  ^-  •,:.«^ 
''    '  •i"B.     Th<*  Jai'jrrs  arr  uiarinc  Ai-cipifresI 


•T"'r«»ir*»  >n!v  fiMir  iii'Hkil'It*  i'<>n<liti'i:i4<if  tlif  >ij|l,  wi'h  r»*f»-r»'n'''-  '  ii*i«-  »••-«•.   r.  '  f  •    - 

' '■••' tr.<  III  triilih|i>4  t'l  tiK't)  nthiT.    '1 1  thi- U|i]nT  ni.iM<lili!«"  iiVt-rri- 1  ■••  -  ■•!••■;••:*-.-    »'il 

!•  ;-«•.-••  t  '.Vfr  If  :  (l\  ili»-  »ini|»T  iii.tii'ljlilc  ♦•xti-iKi'*  U-voiiil  tli*-  mi-j-t  :    .j   '♦•■'  •■*  ■  rn- .-• 
1'  >• ....:..i^  ..rii.^  ....... .1.1.1..^  ... <.....!.  ..*!.....      f  .  -  '.        ...    .. 


*cl  ;•■:.- 'I,.. V  sTf.  H«>  w»*  !i:iv«'  -••••n.  Aliti'i«t  ili:it;iiti«ti<' "f  th**  •n'-fjiniii"'-. 

»■  •■  •ji.-.-r  ./  tf,i.  fpii;ii;tTlitM!<  tV|M'.  ii  N||i.iiiii  \n'  ii.itfi|  lii  i*  to  *■■ -n -* :' ii'..  rr.i-  f-.r,,,  tf,.. 
'■  '■  !•;■!.  "Ji'iiril  iitr«*«"t  th«'  iir»MMH\ill.»ry  il-i'lf.  RHfl  !••■  iHr««-5i.' •■  :•.  \\.-  -l;''»''.ri. 
'I  r.    I,-,    •■   II  ■■[  .1  |-.iii*  «»r  111  ifiriii  uf  tin' <»iirrii*'iii^  i-nv«!  .ji   fif  ih-    ■     .  .- i.  ■•-■.!?.■  :«-r.' . 

'  t -tfi-l-  >    ir«j   ura,   I  i.'.r -n'riikf  til  iiim 


•    fi(Mii  ,r^i  nr%'  |>:ir:ii:riiiih<iii«. 

;*■•' -ini:-.' ir  ••'r-J  fii«' .lii-ir'»v«r^M«.  niiirht  )**'  th«iiii;lit  t<«  T' ]■•.'■*-*■  f\' a  *'.''t.  V. it.- i .  >'-ii  I 
*_  I  .'J  U"  ■•'■■  »-!•:»' iiTMHth-MH.  Ttii*  rii-»liti<-:iti><M  III  t  fi  n  «' i -.■  J*  '.«  ;.*?-.'ii'  k:ri'l 
'",*  "•"  '     •  ""I  •■  ■!»•- >■!  ••ilst'THl  ji^yiniiM'try.  liki' tli»'  U-tit  V"iiii«-r  ••'  f-r'i   i I'l-*. 

••'  M  ■  '.r:ii|£*«  :,ii.l  lirixxon'H  k^'Ihtu  i'nNn"t  ohtHiii.  wh  iiri-.t  :ak"  f't'*"trt'*.-i,  Ii  'iriii..ty|i" 

■**-i.  I:.-  .Ml.,  .ml  L0tirU,  HI..  tyiM>  /,. /••ira«ifiVa,  Linu. 
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Snbf&m.  Znrfn*:.— CoTering  of  bill  continaouB;  bill  epignktboui.  T«I1 
usually  squarish ;  rnrelj  forked  or  wedged.  Head  ncTer  created.  Hftllui  ia 
onespuciesiioperrert.  TiLrsialmoateliraj'ssiDoolb.  Feet anibul atonal.  Geoen: 
Larui  (poaaiblT  iritli  a  feiv  divisioug),  Jiiita,  Pagophila,  Chritatecphalia,  B^oA- 
itethw,  S'tma,  Qrtagrvt. 

Tbe  central  ^roup  of  the  fninilj  ;  all  tbe  genera  cloaelr  related..  DiatiDCt, 
on  tbe  one  band,  Trom  l.rUriiiinir,  bol  on  tbe  Otber  shading  into  Sffrnnc, 
through  tbe  suinller,  hooded,  forkcd-iailed.  tc,  Bpeciea,  the  bill  of  which  [«• 
Bcneibly  puBEeB  into  tbi*  tern-like  form.  Altogetbei  too  many  (tenera  ban 
been  inTFDted.  not  diacarered.  in  the  genua  Lartu.  I  would  unite  under  lUi 
name  all  the  large  square- tailed,  unhoodcd  forma,  of  wbalerer  color,  doiag 
nwHj  with  Blaiifui,  Adtlerm,  kc,  not  to  mention  a  number  of  worthleti 
•'eoupa,"  aa  M.  Tcmminck  would  jually  call  tbem,  Jtiua  ia  difTerent  in  lU 
feet,  at  teaal  in  the  trpe  of  (lie  genus.  Pugopkil-i  is  well  marked  in  aFieral 
reapects  ;  it  eorrespouat  to  tiggit  among  Terns,  and  J'uyvdrBiHa  among  Pelrelt. 
Chraeocephalut  may  well  enibrnce  all  the  Euiuller  square- tailed  "bonded" 
Gulla;  tbese  go  into  the  lern-like  ebape  of  bill.  Tbe  otuer  genera  abon 
□amed  are  baaed  mainly  upon  shape  of  tail. 

Subfam.  Sternitiie. — Covering  of  bill  continuous.  Bill  paragnaibani, 
Wings  extremely  long  and  poinled.  Tail  generally  long ;  commonly  forked, 
but  of  olber  sbapea.  Hallux  constant.  Tarsi  smoolhish  ;  feet  small,  scarcely 
ambulalorlal.  Uead  often  crested;  sometimes  siognlarly  so.  Genera: 
OtlocAeiidon,    Tliahtnu,,    I'haluxi,    Slirna,     Uydrochrtidon,    UaUphna,    Anamt, 

Adhering  well  to  a  recognizable  trpe,  but  varying  in  details  of  form,  whence 
the  numerous  genera.  Grkit/,elidon'is  gull-like,  eepecially  in  bill.  ThataMitn 
I'omprisee  the  largest  robust  apecies,  with  a  soft,  Howiag  occipital  creat. 
Fhaltttii  bas  large  sonth^rn  speries  witb  great  turgid  bill.  Sitrna  is  central, 
wilb  many  deeply- forked  tailed  species  like  Airunrfo,  Ac.  Bydrochilidon  U 
singularly  Ssaiped,  from  di'fect  of  webs.  Ilaliptana  ia  nearly  Sitrna,  but  witb 
itifl'trcnt  bill,  feet  and  uoloralion.  .rfnoui  is  a  singular  form,  wilb  a  long  forked- 
gradualed  tail ;  t,  f,,i-enlral  feathers  fborter  than  nell,  others  again  graduated. 
Inca  comeii  near  it,  but  has  unique,  curly  plumes  on  tbe  ?ide  of  the  head,  ai 
iu  the  Cormorants,  snd  especially  some  Auks  I  Qvgit  is  the  Tern  expression 
of  the  idea  of  tbe  Gull  J'agophila  tnd  the  Petrel  Pagodroma.  Tbe  Teres  ara 
marina  Himndinidie .' 

■    SubfaiD.  RhjiKekopir.it. — Bill  cultrate,  bypognathous  ;  otherwise  at   in  thi 
precediug  aubfamily.     Genus  Rhgnehopt. 

—       ■     ■  ■    ,  Tern   in  everything  Imt  tbe   anomftloas  bill.     The 
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a  scattering  ftronp.  And  in  general  among  birds,  the  closer  the  inter  rela- 
tion of  forms  included  in  a  group  of  any  grade,  the  more  definitely  circum- 
scribed 18  that  group  from  its  surroundings  ;  and  conversely. 

Fam.  SuLiDA. — Bill  very  short,  serrate,  decurved  at  tip,  but  not  hooked 
with  a  distinct  nail ;  its  covering  continuous.  Nostrils  abortive.  Gular  sac 
ondeveloped.  Wings  mediocre.  Tail  large,  cuneate,  definitely  few  (12 — 14)- 
feathered.  Head  not  crested.  Feet  ambulatorial.  Body  with  remarkable 
pneamaticity ;  not  much  depressed.  Taken  from*  Geese.  Technically  one 
snh-family.     Genus  :  Suia  ;  perhaps  another  sufficiently  distinct. 

ETidently  anserine  in  form  and  general  appearance,  as  well  as  many  details. 
The  serrated  simulates  the  lamellated  bill.  The  wings  are  like  a  goose's  ; 
the  tail  of  few  feathers  repeats  that  of  some  Anatidx ;  the  feet  are  strongly 
ambulatorial. 

Fam.  PiLiCANiD^. — Bill  y^ry  long,  slender,  but  strong;  its  covering  not 
eontiniioas  ;  not  serrate  ;  distinctly  hooked  with  a  nail.  Nostrils  rudimentary. 
Gvlar  sac  at  a  maximum.  Wings  extremely  long,  with  upwards  of  forty 
remiges.  Tail  short,  rounded,  indefinitely  many-feathered.  Head  crested. 
Legs  columnar,  very  stout.  Body  with  unusual  pneumaticity ;  moderately 
depressed.  Taken  from  Albatrosses.  Technically  one  subfamily.  Genus : 
PUt€anu9  ;  perhaps  another. 

The  immense,  many-feathered  wings,  and  the  size  and  general  appearance 
of  these  birds,  recall  the  Albatrosses.  So  does  the  hamulate,  broken-covered, 
non-serrate  bill.  Progression  in  either  of  the  three  elements  is  similar  ;  neither 
of  the  birds  can  swim  under  water.  The  enormous  pouch  represents  the  ex- 
treme of  development  in  the  order.  Yet  some  of  the  family  to  which  Alba- 
trosses belong  have  it;  witness  the  genus  PeUcanoides. 

Fam.  Phalacrocoracid.v. — Bill  mediocre  in  length,  rather  slender,  strongly 
hamolate,  non-serrate,  but  its  covering  scarcely  broken.  Nostrils  obliterated, 
at  least  in  the  adult  state.  Gular  sac  moderate.  Wings  short  or  medium. 
Tall  large,  fan-shaped,  very  stiff,  definitely  few  (12 — 14)  feathered.  Head 
with  curiously  modified  feathers.  Legs  far  back,  not  ambulatorial ;  upright 
position  necessitated.  Pneumaticity  slight.  Body  greatly  depressed.  Heavy 
flyers;  excellent  divers.  Taken  from  Auks.  Technically  one  subfamily. 
Genus:  Phalaerocorax  ;  but  probably  capable  of  well-founded  divisions. 

These  are  palpably  pygopodous  ;  representing  the  extreme,  in  this  respect, 
of  the  present  order.  They  are  forced  to  stand  upright,  and  use  the  tail  as 
additional  support.  They  progress  under  water  better  than  any  other  toti- 
palmate  birds,  except  the  Plotidce.  The  curious  colored  feathers  about  the 
head  are  those  of  Auks  and  Penguins.  By  remote  analogy,  there  is  a  resem- 
blance to  Scansores. 

Fam.  PLOTiDiK. — Bill  very  slender,  straight,  not  hooked,  sharply  paragna- 
thous,  subserrate,  its  covering  continuous..  Nostrils  minute.  Gular  sac 
small.  Wing  short.  Tail  large,  fan-shaped,  Ti-feathcred.  Legs  far  back; 
used  on  land  chiefly  in  perching  ;  position  more  or  less  upright.  Pneumaticity 
ordinary.  Body  depressed.  Poor  flyers ;  unsurpassed  divers.  Taken  from 
Grebes.     Technically  one  subfamily.     Genus:  Plotus. 

The  analogy,  if  not  actual  affinity,  is  very  striking  in  this  case.  Physic- 
ally, the  long  neck,  style  of  bill,  shape  of  wings  and  position  of  feet,  are  like 
the  same  parts  in  PodicipidcB.  Physiologically  the  Darters  share  with  the 
Grebes  a  habit  almost  confined  to  these  two  families :  that  of  sinking  back 
quietly  in  the  water,  leaving  only  the  bill  exposed.  Both  are  unrivalled 
divers.  Moreover,  wo  have  in  that  singular  family,  the  Ileliornithidce^  an 
actual  link  between  Grebes  and  Darters;  further  carried  to  fulicarious 
forms. 


*  Not  actually,  of  course,  but  potentigUy,  or  ideally. 

1869.] 
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Fnm.  Taciitpetid^.— Bill  rattier  long,  stoat,  itronglj  booked,  it«  co*crii| 
not  continiiouB.  Nostrils  re rf  sm nil.  Oular  tac  bighly  developed."  WiM 
nnd  tail  orcssivelj  lopg  apd  alrnng:  the  latter  deeply  Torked,  H'reatbeni. 
Legs  extrnoriiioariljf  iihurt,  veil  rortrnrd,  hut  scarcelj  Died.  Tarii  plamiM; 
middle  cIhw  peclinnterl.  UnsurpnEsed  flyers  :  scarcrly  swimmers  ;  oat  diTML 
Taken  from  Petrels.     Terhnlcally  one  subfaoiily.     Genua  :   Tachyptttt. 

Thetarsnl  ptilusis,  and  pecttanllun  of  tlie  middle  claw,  are  uoiiiaaiatte  j 
snbcUss ;  tlie  web9  are  mnre  dectply  incised  than  usual.  la  wings,  Uil  wl  j 
bill  tbesc  birds  are  modified  Petrels.  j 

Fan).  I'MAETnovTici.K. — Bill  medium,  tlout,  straight,  sub-serrate,  panft*^ 
tbous,  its  eoreringi-ontinuoue.  Nostrils  small,  but  pervious.  Qulariacsm«nMl 
in  llic  order;  wholly  feathered.  Winga  long  and  pointed.  Tail  modenU, 
but  wilb  Iflng-eiserted,  filameatotis  medlun  rec trices  ;  le-fealbered.  FmI 
well  forward,  short  ADd'sloiil;  bomontikl  position  of  body  necessitated.  Ik 
eellent  Hyers ;  good  awimmera ;  not  dirers.  Taken  from  Terns.  TechaiMQf 
oneaiibliimili-.     Genus:    I'hailhori. 

Tbc  gulnr  sac  is  scarcely  more  tbnn  rudimentary,  and  it  is  fully  fealfaertd; 
the  nostrils  nre  comptiratively  well  dereloprd.  The  bill  is  almost  exsctlj 
that  of  ft  Tern.  The  filamentous  tail  feathers  are  rarely  found  outlill 
Slernina.  The  general  resemblance  lo  a  Tern,  in  physical  cbaraclers,  as  mU 
as  mnJc  of  life,  is  too  obvious  to  require  further  comment. 

So  we  see  lliat  each  nuiiu  group  of  water  birds  has  been  laid  under  coatri- 
bution  to  form  Ibia  scattering  po1ymor|ihic  family,  a  comprehensive  mask  fi> 
the  resl. 

Familn  and  nb/amitiet  of  LAMELLIROSTRES. 
A  completely  eircumscribed  group,  of  only  one  family,  Anatid»,  whlM  ' 
I'baracterg  are  those  of  its  order.  The  only  break  In  the  faiailj  isattbepoM 
of  departure  from  Xalatorn  to  Ornltali/ra,  where  the  way  is  opened  for  UN 
passage  from  Analida:  by  Phniu'eopitrut.  There  Hre  six  subfamilies,  jnit  U  ■ 
llicre  are  six  families  of  the  preceding  order.  These  arc  mainly  distingaithd 
by  the  varying  rombiuation  of  characters  common  to  several ;  but  some  inti*? 
ducn  peculiar  fcntarex.  Of  t^le  lallcr,  MeTg!n«-  nre  the  furthest  removed,  |>erht^ 
from  all  the  rest.  They  have  consequently  been  considered  by  some  *i  a 
:>epiiratc  family.  But  ti  merganser  ia  scarcely  or  not  more  different  from  • 
duek  than  a  swan  is.  Regard  fiir  equivalency  of  groups  therefore  requires  it 
to  be  placed  as  a  subfamily  o(  Analidie. 

Fam.  ANATIDjE  (chars,  as  above). 
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than  in  any  of  the  following.  Bill  much  as  in  foref^oing,  bat  generally  not 
longer  than  head,  sides  converging,  base  very  high,  nail  at  end  large,  generally 
forming  the  whole  tip.  Lamella;  as  before.  Lores  definitely  feathered  (al- 
ways?). Wings  mediocre,  sometimes  appendaged.  Tail  short,  rounded,  rather 
many  ( lti-|-)-feathcred.  Tarsus  reticulate  ;  longer  than  middle  toe  (always?  ?). 
Feet  moderate,  webs  sometimes  defective.  Trachea  simple,  at  least  not  en- 
tering sternum.  Sexes  usually  similar.  Of  large  and  medium  size;  strong 
flyers,  good  swimmers,  and  especially  good  walkers  ;  do  not  dive.  Genera  : 
Amser^  Bemicla,  Chlaphaga^  Cheniseua^  Chfnalopex,  PlectropteruB,  Choriatopus,  Ce- 
reoptiSf  Sarkidiorfw^  Anseranas,  Dendrocygna ;  but  some  of  these  may  be  only 
subgenera,  on  synonyms. 

A  rather  large  group ;  none  are  entirely  swan  like,  but  on  tiie  other  hand 
some  forms  grade  toward  the  ducks,  and  their  position  is  open  to  discussion. 
Sach  especially  is  Dendrocygna ^  but  its  reticulate,  not  scutellate,  tarsi,  appa- 
rently define  its  position.  Plectropterun  is  the  ouly  armed-winged  swimmer. 
Cklctphaga  and  Annranas  have  more  or  less  defective  webs.  The  body  is  not 
so  depressed  in  the  geese  as  in  other  subfamilies ;  the  feet  are  perhaps  further 
forward;  the  species  stand  high,  and  walk  better  than  any  other  Anaiidtr.. 
Some  are  more  or  less  arboricole,  like  many  ducks. 

Subfam.  Anatina. — Averaging  smaller  than  either  of  the  preceding;  neck 
uioally  much  shorter.  Bill  broad  and  depressed  towards  tip  ;  rarely  or  never 
•o  high  at  base  as  in  Anserinte;  of  various  details  of  shape,  but  rarely  if  ever 
gibbous.  LamellaE>.  vertical,  in  single  row.  Wings  mediocre  ;  the  scapulars 
or  tertials  never  curly.  Tail  short,  usually  rounded,  sometimes  longer,  and 
pointed  ;  of  varying  number  of,  but  generally  few,  feathers  ;  its  coverts  always 
ample.  Feet  moderate,  rather  further  forward  than  in  the  succeeding;  hallux 
simple.  Body  depressed.  Head  sometimes  crested.  Sexes  dissimilar.  Strong 
flyers,  good  swimmers,  poor  walkers,  scarcely  diving  at  all ;  many  are  arbori- 
cole. Genera:  Tadorna^  Catarca^  LeptofarsUj  Anas  et  aff.y  Spatula j  Aiz,  Cairina^ 
and  others. 

The  river  ducks  have  been  so  extensively  subdivided,  that  many  of  the  dis- 
tinctions commonly  claimed  as  generic  are  not  of  more  than  specific  value. 
Some  of  those  genera,  so-callfd.  could  not  stand  a  moment  did  they  not  take 
color  froin  the  birds'  colors.  I  think  the  number  must  be  reduced,  and  that 
Ana»  can  conveniently  hold  some  half-dozen  of  them. 

Subfam.  FuliguUnct. — WMth  the  characters  in  general  of  Analinx^  but  the  feet 
placed  further  back  and  wider  apart,  apparently,  and  much  larger,  with 
broader  webs  ;  the  tarsi  short.  Hallux  with  a  large  hanging  lobe.  Tail 
sometimes  narrowly  long-])oiDted,  its  coverts  always  normal.  Scapulars 
or  tertials  often  curly.  Bill  frequently  gibbous.  Strong  flyers,  very  poor 
walkers,  excellent  swimmers,  and  the  majority  dive  well;  decidedly  marine. 
Genera  :   Fuligula  et  aff.^  Oidemia  rt  aff.,  Somateria^  and  others. 

The  sea  ducks  form  a  group  usually  distinguishable  on  sight  from  the  pre- 
ceding, and  well  characterized;  yet  it  is  diflicult  to  find  any  positive  feature 
applicable  to  all,  except  the  large-lobed  hallux;  this  is  simple  in  the  river 
ducks.  But  the  feet  are  comparatively  much  larger.  The  species  are  mostly 
marine,  diving  well,  and  scarcely  walking.  As  in  the  preceding  group,  the 
genera  are  altogether  too  many;  but,  likewise  as  in  that  case,  I  am  not  pre- 
pared to  speak  authoritatively  as  to  the  amount  of  reduction  that  would  be 
desirable.  Above,  I  only  indicate  principal  series  or  sets  of  genera.  Thus 
Fuligula  has  grouped  about  it  Fulli^  Aythya^  Nyrora,  (languUi^  &c.,  just  as  Anas 
has  Xfttion^  Qucrqufdula,  }farfra,  hitjUa.  Chaulelavnus,  &c.  Oidemia  might 
contain  all  the  *' Scoters,"  as  Peliomtta,  Melanetfa,  &<•.  Another  central  point 
has  grouped  about  it  forms  like  I/istrionicus,  Poh/fticta,  Camptola'mua,  Harelda^ 
4c.  Somatrria  will  embrace  all  the  *'  Eiders  ''  with  gibbous,  partly  feathered 
bill.  This  is  merely  an  indication  of  the  grade  of  differences  tbat  I  would 
be  inclined  to  consider  generic. 

1869.] 


218  PROCEEDINOS  OP  THE  ACADEMT  OP 

Sabfani,  Eriimalitrinie As  in  Fub'gulinai  but  Iherectricei  rigid,  lance •linew, 

koate,  the  coTcrU  eitrenicif  short.  Kail  of  bill  chiefl;  inferior.  Oeoen: 
Eritnatura  (et  Biiiura  alior.);  nnd  Thalaaamii'! 

A  group  of  one,  perhnjis  two,  genern,  and  upwards  of  ■  dul*a  species,  Uke 
ordinary  sen-ducke,  but  differing  in  the  curious  condition  of  the  t&il,  which 
corresponds  totbat  of  the  Cormoranta  in  their  order. 

SubFam.  Jfn-^iniE.^Bill  Song,  slenderer  and  oarruwer,  more  nearly  cyliadiic 
In  ilB  continnity,  than  in  eilber  of  tiie  foregoing.  The  nail  narrow,  rormiag 
a  true  hook.  Upper  maudiblt'  with  a  double  series  of  laminie  on  each  Bide, 
set  obliqutly  backwards  like  saw-teeth,  the  singlp  rov  in  the  under  mandible 
fitting  between  them.  Otherwise  much  as  in  FuligxUinix.  Mostly  crested. 
Seiea  dissimilar,  (ieneral  habitus  as  in  the  sea  ducks,  Qenera :  Mergui, 
ilirganiUa,  Lophodylti,  MirseUut. 

A  small  group,  well  characterized  by  the  bill.  Il  offers  the  most  conspica- 
onsly  crested  members  of  the  faoiily.  The  babils  of  the  "  fishing-ducks,"  H 
Ihejr  ate  called,  are  much  the  same  as  those  of  the  seaducks. 

ClMiMtera  of  loms  nsw  HEPATIC2  {moitlj  Sorth  Amsrloan;,  togetlier  wltk 
Itotai  on  •  fsv  imperfeoUy  dssoribed  Spselss. 

BY   COE   F.   AUSTIN. 

SCAPANU    PsCEtl,  AUSt, 

S.  niinnla,  compaete  c^spitosft,  Talde  surculosa;  eaule  subsimplici  serpen- 
tino-ereclo  vel  adscendente  3—4  Via.  loago  sursum  accrescenti  laie  rel  snb- 
imbricanle  foliato ;  foliis  integerrimis  obluso  complicaiis  bilobls,  lobis  sab- 
confonuibus  late  ovatis  plerumque  obtusis  apiculalier|ue,  dorsal!  parce  minori; 
Burculis  sursam  eubdecrescentibus  dissite  foliatis,  foliis  subdiffbrmibna  acute 
bilobis  Tarie  modo  directis  complicatisque  suberectis  vel  plerumque  e  basi 
erecto  paluli-recarvis  nonnuUis  interdum  eiplanatis  ;  perianchio  parvo  sub- 
caneato  terminali  et  lateral!  sessili  valdc  compresso,  ore  truncate  integerrlmo 
Bcpe  siibrenurro  ;  Toliis  involucralibus  conformibus  nonnullo  subdenliculatil ; 
rete  foliorum  e  cellulis  miautis  aobrotundis  hyalinis  poriformibus,  iulersticiif 
latissimia  fulgido-peltucidis  conflueutibus  instructo. — Iltp.  Bar.  Amtr.  Bait. 
iatd.,  No.  20. 

On  old  logs  in  woods,  near  BelleTilIe,  Canada  West,  John  IfacouD  (ISSfi). 
Adirondack  Mountains,  New  York,  Prof.  0.  H.  Peck  (1B67)  [  also  about  Jor- 
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Tentrali  rmlde  conrexo  obliqae  obovato-oblongo  valde  obtuso  patenti-decurro, 
dortali  dimidio  minori  baud  angustiori  minus  convexo  erecto-subverttcali  vet 
gnbappresso  orbicalato  vel  late  o7ato,  apice  subacoto  grossius  dentato  leniter 
incunrOy  margioe  externa  ad  basin  longe  producta  ciliis  valde  longioribus 
■obdecompositis  deflexis  ornata  ;  perianthio  compresso  oblongo  terminali,  ore 
■obciliato. —  hep.  Bor.  Amer.  Kxtic,  ined ,  No.  19. 

Oq  Redwood  trees  and  stumps,  California,  Dr.  H.  N.  Bolander. 

Remarkable  for  the  long,  deflexcd,  often  compound  ciliae  on  the  attenuated 
outer  basal  angle  of  the  dorsal  lobe  of  the  leaf,  and  for  the  leaves  retaining 
ibeir  position  and  shape  in  drjing.  Resembles  S.  nemorota  in  general  appear- 
ance, but  is  rather  smaller  than  the  ordinary  forms  of  that  species,  with  longer 
and  narrower,  more  obovate,  and  much  more  coarsely-toothed  leaves. 

JUKOXBlfANNLA.    RIOIDA,    Aust. 

J.  examphigastriata,  subrobusta ;  caule  decambente  flexuoso  rigido  nudo  ex 
apice  prolifero ;  foliis  snrsum  incrcscentibus  erecto-conniventibus  arete  im- 
bricatis  oblique  cordato-orbiculatis  rotundatis  integerrimis,  margine  flexuoso- 
andulatis  precipue  dorsali  subsinuatis  ventral!  inflexis ;  perianthio  terminali 
mox  latei^i  obovato-oblongo  plurimum  plicato  demum  versus  basin  nudo, 
ore  ciliato ;  involucri  foliis  ciliatis. 

Sandwich  Islands.     Communicated  by  Dr.  H.  N.  Bolander,  1865. 

Differs  from  J.  fltxicaulii^  Nees.,  Syn.  Hep.  p.  87,  in  the  undulate  leaves 
— those  of  the  involucre  ciliate,  and  in  the  multi-plicate  perianth. 
.     J,  colorata,  Lehm.,  Syn.  Hep.,  p.  86,  differs  in  the  leaves  being  more  conni- 
Tcnt  and  orbicular,  smaller,  and  not  undulate,  &c. 

J.  grandiflora^  L.  k  G.,  Syn.  Hep.,  p.  673,  differs  in  its  small  subtrifid  invo- 
hKral  leaves,  connate  with  the  amphigastria. 

JUNGBBICANNIA    ROBCSTA,  Aust. 

J.  examphigastriata ;  caule  stricto  vel  subarcuato  erecto  ex  apice  prolifero- 
continua  e  ventre  toto  longitudiue  radiculoso ;  foliis  pallidis  exacte  verticnli- 
bns  late  oblique  cordato-ovatis  rotundatis,  toto  margine  minutissime  eroso- 
dentatis  dorsali  undulatis  subsinuatissubdecurrentibus  ;  perianthio  ternnnali 
labcylindrico  triaugulari-subcompresso  basi  nudo  ore  plicato  subciliato  ; 
involucri  foliis  subbilobis,  lobo  ventral!  subciliato-denticulato,  altero  iutegro. 

Sandwich  Islands.     Communicated  by  Dr.  H.  N.  Bolander,  186d. 

Differs  from  J.  rigida  in  its  pale  color,  much  larger  size,  more  vertical 
leaves  eroded-dentate  on  the  margin,  in  its  bilobed  involucral  leaves,  longer 
and  less  plicated  perianth,  and  radiculose  stems. 

J  eoloratOj  a  closely  related  species,  is  smaller,  with  more  orbicular  and 
connivent,  reddish  leaves  not  undulate  on  the  dorsal  margin. 

JUNOEBICAXNIA    CORIACEA,    Aust. 

J.  caule  repente  vel  adscendeute  snbramoso  radiculoso  ;  foliis  subcoriaceis 
rigidis  arete  imbricatis  madefactis  patulis  siccatis  subverticalibus  ovato-ob- 
longis  obtusis  planiusculis,  margine  subrepandis  integerrimis  dorsali  subdecur- 
rentibus  ;  peiianthio  magno  cyliudrico-oblongo  sublfevi,  ore  subplicato  minute 
ciliato ;  foliis  involucralibus  subbilobis  incisodentatis,  basi  ventral!  minute 
lobulatis,  cum  stipulis  parcis  lanceolatis  vel  oblongis  acute  bi-quadrifidis  in- 
termixtis. 

Sandwich  Islands.     Communicated  by  Dr.  H.  N.  Bolander,  1865. 

Remarkable  tor  its  large  size,  and  for  the  thick  epidermis  of  the  leaves, 
which  are  of  a  reddish  color. 

Differs  from  J.  grandiftora^  L.  &  G.,  Syn.  Hep.,  p.  673,  in  its  oblong  leaves, 
those  of  the  involucre  slightly  enlarged  and  not  connate  with  the  amphigas- 
tria ;  also  in  the  radiculose  stem.  There  are  no  amphigastria  except  at  or 
near  the  base  of  the  perianth,  and  these  (about  four  in  number)  are  situated  on 
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■t  lenat  tno  sides  of  the  stem,  and  eome  of  tbem  beloir  tbe  two  outer  ioToli 
cral  leaves,  vhkh  are  simply  retuse  at  the  npex  and  oeu-lf  entin,  while  tl 
two  loan  ones  are  uaequall;  bilobed  and  lacerate- toothed. 

JoKdEHIfANNlA    BirOHHia,    AcSt. 

J.  criule  deoso  cespiroao  valde  intticalo  e  ventre  innoTante  pluriee  IMMM  . 
valdc  radiiiuloao.  radiculis  lenui-simiB  longisaimia  lubfascieulatis  BnpTC^ 
noanullo  tnbris;  foliU  BuccubJs  vii  itnbricatis  BtibcomplanntiB  oblique  i 
circularibus  vel  late  ovatis  tsDuibus.  marelDC  doraali  decurrentibni  , 
integris  retusisTe,  rete  e  cellulis  magnis  subrotnndia  hjalinis  ioterMictt 
an([ustiR9Liui9  insiriicto,  surrulorum  Toliis  diraidiomiDoribusoTatia  oboTatitr 
Tnlde  obtusis  vix  decurrentibua  |  ampbigastriia  nuUia;  fruclu  ignoto.— ilq 
Bor,  Amer,  Hxtie,  inrd.,  No.  iH. 

On  net  rocka,  at  the  Delaware  Water  Onp,  New  Jeraey,  1S6T. 

Remarkable  lor  Ibe  cloaely  entaagted  and  matted  «tem«  and  anrenli,  U 
for  tbe  leavea  of  tiro  forms.  Tbc  leitute  of  the  leave*  is  much  at  in  tla^ 
gtia  Trichamami. 

:,  Aust. 


J.  caule  dense  cieapitoso  adscendento  (rndicibas  purpareia  aubincnwatii) 
TBido  rndiculo9o;  foliis  disticbo-siibTcrticnlibus  arcle  imbriealia  otbicnlaln, 
margine  iindulHlo-repandis.  epice  brcvi  uniplicalia  leuiter  emarginalia  pal«l> 
Biibrecurvis,  basi  aubcordalia  caulem  amplortenlibus  aubrcDtricosis  ladieidfr 
Bis,  involucraiibus  confurmibus  cum  perianthlo  alte  connatis;  periinlUt, 
maiimo  longiuacule  eiserto  BubL-ampanuIato  aei — docemplicato,  ore 
profunde  laciniato,  laciniia  integerrimis  ;  cnlyptra  omnino  riolacea; 
OVali.— y/(p.  Bor.  Am,T  Extic  intd.,  tlo.  32. 
On  rocks  along  a  rivulet,  near  Clostcr,  New  Jeraey.  ', 

Remarkable  for  its  targe,  eubiampnnulate  and  uulti-plicate  periantb.    Al- 
lied 10  J.  crmulala,  Smilb,  but  much  larger,  ftc. 

jDNacBUtiiiitA  po»PHVBoi.Ki:ci,  Nces,  rar. 

Caule  dense  lateqne  ca-spitoao  prostralo   innorante  ramoao    craasiaKolff 

ralde  radiculnso,  radicutis  ad  cauli  insertionem  rubria  longiaaimis  subfoacie*- 

latis,  foliiaplerumqne  riihria  pullidoTirideplus  minus  variegatia  BubrerlicaUliaa 

obtuaissime  subcompliealis  e  basi  erecta  aiibreuutvia  oblongo-qaadraiis  •alf 

)    emar|{iDato-bilobia    integerrimis,   sina    obluao,  lobii   plerumqaa 

-'-Liequalibui   incurria ;    periaathio   adacendente  anbclavato  raid* 
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CAalem  obliqae  insertis  nndnlatis  flexuoso-patulis  late  amplexicaulibus  (y\x 
complicatis)late  cnneato-quadratis  iategerrimis  truacato  bi — trilobis,  marginc 
obtuse  1—3  andulato-plicatis  (basi  media  vix  saccatis)  ;  fructu  terminali 
(in  auctumno  matar.),  periantbio  valde  elongato  (circa  3  lin.  longo)  subcylin- 
drico  uudo  apice  subplicato  ore  minate  ciliato ;  foltis  involucralibus  binis 
latissimis  breTissimis  valde  cristato-undulatis  obtusissime  plurimum  lobulatis. 
— Hep.  Bor.  Amer.  Ez*ic ,  No.  46. 

In  A  peat  bog  near  Closter,  New  Jersey ;  growing  among  Sphagna^  and 
MSociated  with  J.  Taylori^  J.  infiata^  J,  conniuenSj  etc. 

The  sterile  plant  agrees  perfectly  witb  authentic  European  specimens.  The 
fruit  appears  to  have  been  collected  now  for  the  first  time,  and  is  extremely 
rare  in  our  locality.  The  leaves  on  the  horizontal  and  fertile  stems  are  crisped 
and  wavy,  much  as  in  most  FotsombronicB.  The  former  often  bear  little  balls 
of  green  gemmae  on  the  apices  of  their  lobes,  and  are  subhorizontal  and  fre- 
quently imbricated,  while  tbe  latter,  towards  the  perianth,  are  usually  1 — 3  lines 
apart,  subopposite  and  erect.  The  leaves,  particularly  on  the  erect  stems,  are 
about  as  often  two  as  three  lobed,  and  can  hardly  be  said  to  be  complicate,  or 
either  saccate  at  the  base.  The  stem  is  usually  very  conspicuous  on  account 
of  its  blackish  color.  The  perianth  is  whitish  or  membranaceous  above,  and 
Ml  first  subtriquetrous. 

JVNGBRMA!7NIA    WaLLROTHIANA,  NceS. 

"Nigricans,  minutissima.  Caule  repente,  adscendente,  subsimplici  vel 
inoorante  ramoso,  vix  j — 1  linea  longo,  valde  radiculoso  ;  radicibns  crassis 
papilliformib usque.  Foliis  diametro  caulis  latioribus,  amplectentibus,  tirmis, 
OTftto-quadratis,  arete  imbricatis,  semiverticalibus,  concavis,  sursum  conni- 
vcotibus,  cmarginato-bidentatis ;  sinu  vel  obtuso  in  foliis  inferioribus,  vel 
■cnto  in  foliis  superioribus ;  dentibus  obtusiusculis  integerrimis ;  margine 
peliucidis  ;  areolatione  distincte,  cellulis  ovato  polygonis,  olivaceis,  margine 
tantum  peliucidis.  Foliis  involucralibus  majoribus,  erectis,  tridentatis,  undato- 
plicatis,  basi  connatis ;  dentibufi  acutis  vel  obtusis.  Periantbio  ovali-cylindrico, 
SBperne  contracto,  plicato;  ore  subdentato,  pellucido,  inferne  rubello.'' 
(Lesqx.  in  Herb.) 

On  coarse  sand,  on  the  slopes  of  the  White  Mountains  of  New  Hampshire, 
Oakes. 

A  very  minute  species,  but  more  than  twice  the  size  of  ^.  Sullivantii,  from 
which  it  is  also  distinguished  by  its  entire  leaves,  papilla^form  rootlets,  and 
different  perianth.  Leaves  rouod-o%'^ute,  thicki8h,}-bifid,  the  lobes  triangular- 
ovate,  acute;  cellules  irregularly  angled,  subquadrate  or  oval,  rather  uniform, 
largish  for  the  size  of  the  leaf  (about  ten  across  its  widest  part),  opaque,  with 
broad  hyaline  spaces  between.  Apex  of  the  lobes  hyaline,  often  slightly 
eroded  on  the  margin.  Color  dark  or  olive-brown.  Perianth  terminal, 
subpyramidal,  cleft  about  one-third  way  into  about  six  sublinear  truncate 
lobes,  the  apex  white  and  pellucid,  the  middle  and  base  dark  brownish-red  : 
the  roouth  crenulate  bj*  the  protrusion  of  the  ends  of  the  very  large,  oblong 
cells,  of  which  the  upper  portion  of  the  perianth  is  composed.  Leaves  of  the 
involucre  enlarged,  entire  on  the  margin. 

JUKOERMANNIA    SULLIYANTII,  AuSt. 

J.  amphigastriata,  minutissima,  olivaceo-vel  saturate  riridis ;  canle  circa 
] — I  lin.  longo  camoso  valde  radiculoso,  fructifero  suberecto  clavato,  sterili 
repente  snbfiliformi  vel  subjulaceo;  foliis  imbricatis  caule  saepe  angustioribu? 
orato-orbiculatis  vel  subquadratis  erecto-subverticalibus  plus  minus  den- 
tato-flerratis  bifidis,  sinu  acutiusculo,  dentibus  acutis  ;  amphigastrls  (solum 
versus  apicem  in  caule  sterili  observatis)  lanceolato-ovatis  strictis  integris 
(folii   lobo   fere  similibus)    suberectis ;  periantbio   circa   i  linea   longo  late 

ovali  subobovatove  obtuse  parceque  angulato,  apice  paulum  plicato  truncato, 
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oreconniTente  lobulato-deptslo  doquuIIo  auguite  tcsrioio  ;  iaTolacri  fotili 
tribui  erectia  L&ud  conlitia  ;  pedicello  loagitudlaa  eemilinsBri ;  captala  OTal). 
—Ntp.  Jior.  Amrr.  Eaic.  inrd..  No.   50. 

J.  divaricata,  Sullk.  Muse.  AlleghaQ.  N.  23B. 

On  Tcr;  rotua  wood  aear  Columbn*,  Ohio,  SulliTant.  About  Gloitcr,  Kew 
Jersey,  and  Jordnnaville,  New  York.  Also  neat  Belleville,  Cauada  Weit, 
Macoun. 

RemarkiiblB  for  Ita  Bitremelj  minule  aize.  Differ*  from  J.  ^varieala,  Engl. 
Bot.,  in  tbe  mucta  amaller  size  of  tbe  whole  plant,  particularly  the  peHaoth,  in 
the  lnr|;er,  aiiblanceolate  ampliittnstria,  in  ibe  diacrele  involucral  leaT«t,  Mid  in 
lbs  rouudisb,  less  quadrate  and  leaa  angular  cella  of  the  leaTes. 

jDNaBHUlNNIl  MlCOUMII,  Au9l. 

J.  cauls  compactD  Inteque  racepitoao  teoui  raids  innoTante  ramuloio, 
ramulo  fructiforo  breriasitno  ventral! ;  fallis  csule  latioribus  subimbricatif 
srecto-aubverticnlibus  siibcomplicato-concaTiB  e  Ijaei  anKUStlori  ■ubcuneato- 
qnaJratia  ultra  niedium  bifidis,  sinu  pleniraque  tato  obtuao,  laciniis  triaogularl- 
lancsolatis  vol  eubulatia  rectiusuulia  sub  pri<aeura  ilinmcatis,  arealia  parriul- 
culia  angularibus ;  periantLIo  minuto  alUido  aubtriitoiio  ovalioboTalo  g'^t"*- 
silate  subinSato.  apicecontracto  Buljpllcato,  ore  denticulate  ciliatoTs;  iorolaeri 
foliis  suUovatis  subinffiqualiler  bi-lrifidia  aerratis  longe  cilialisva. — Hep.  Bot. 
Amrr.  Eitic.  intd..  No.  bb. 

On  decayed  logs  in  woods,  Canada  West,  John  Macoun, 

Differs  from  J.  divaricaia  in  the  more  matted  stems,  in  the  rather  wider,  mors 
roiDplicate  learea  with  an  obtuse  ainua  ;  and  ehiefly  in  the  much  shortsr,  whita, 
and  diiferently  ehaped  perianth,  which  is  situated  on  a  short  ventral  branch. 
The  habitat  (old  logs)  is  alaa  dlffereut.  Color  very  dark  green,  changing  to 
dark  fuscous-  or  brownish- green  in  (be  herbarium.  Perianth  shaped  nllieb  M 
in  J.  H'lUriana,  Nees. 

JCN0aBH4NNU  FLRHICIFS,  AUSt. 

J.  caule  denae  casspitoso  perbrevi  s  ventre  ralde  radiculolo  Innovaateqae 
ramoso;  foliis  incraasatis  orbiculatii  valde  concavia  verticali-conniTentibns 
subsemiamplexicaulibus  ad  }  bifidis,  sinu  acutiuaculo  obtuaove,  lobis  ommino 
acutis  inturvis  valde  copniveotibut ;  fructu  in  ramulo  ventrali  termiuali, 
perianthiis  confertisaimia  ma^nia  oblongo-cylindricis  obtuse  trigonii,  ora 
plicato  dcnticuUto  bine  laciniato ;  inrolucri  foliia  rectis  oblongis  bi  patiaatO' 
quadrifidis  nononllia  stipuloiiieia  ;   rete  foliorum  e  cellulis  ampliMimi*  (ubro- 
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• 

cvrif.  nperioribas  mftjoribas  eztrorsum  utrinque  unidentAtifl  rel  palmato 
tri-quidripiirtitiSf  apical ibus  soblanceolatis  angaste  bifidis  extrorsum  repaDdo- 
tetatii ;  frncto . 

On  the  ^roand,  lUinoii,  E.  Hall. 

Emarkable  for  the  obtasish  lobes  and  crenolate  margin  of  the  leaves.  A 
ifij  inall  tpeciei. 

LOPHOCOLKA  MxCOUNIIf  Aost. 

Lnioatala,  condensata,  Isete  viridis;  cauleperbrevi  prostrato  dense  fascicu- 

litia  radiculoso  innorante  ramoso  ad  apicem  adscendeatem  incurviusculo  : 

Uiii  erectiuiculis  ovato-^ubquadratis  retusis  vel  eniarglnato-bilobis  aut  &?epe 

Btfgri^.  margine  lenitcr  rcpanda  crenulatis,  sinii  lobisqiic  obtusis  vel  acutiuR- 

nliibis  rectis  vel  cnrvinscalis,  retee  cellulis  magnis  intersticiis  angustissimis 

Minis  instnicto  ;  amphigastriis  profunde  bifidis  (trifidisve  ?)  sinu  lato  obtuso, 

iMiniii  lerie  cellularum   I — 2  instructis  filiformibus  patulo-incurvis,  colore 

hit  carjophjlloideis  ;   perianthio  siibobovato  leniter  trigono,  apice  cristato- 

4nU(o  icpe  in  uno  latere  profunde  obtasoqiie  inciso,  angulls  liaud  vel  vix 

llitia ;  involacri  foliis  majoribus  snboblongis  subrepandis  apice  valde  inap- 

^^ter  2—4  repando-dentatis ;    amphigastriis   valde   majoribus   lanceolatis 

■iMi  profunde  bifidis  repando-dentatis. — Hep.  Bor.  Amer.  Exsic.  ined.,  No.  66. 

On  oM  logs  in  woods,  hidden  among  other  JungermannicR^  Canada,  Macoun  ; 

iIm  nm  Little  Falls.  New  York. 

About  the  size  and  with  much  the  general  appearance  (when  sterile)  of 
^1  forms  of  J unyermannia  aculata^  resembling  it  in  the  color,  general  form, 
fMtion.  and  in  the  arculation  of  the  leaves.  Remarkable,  among  other 
^p.  for  the  light  pink  color  of  the  amphigastria,  with  thread-  or  nccklace- 
^diri«ions  (uaaally  composed  of  a  single  row  of  cells.)  Differs  from  the 
^diog  species  in  its  much  smaller  sieo,  densely  radiculose  stems,  shorter 
■^  lew  deepljr  lobed  leaves,  Ac.  j  and  from  L.  minor^  Nees.,  in  the  more  ob- 
^»!jlftbed,  often  entire  leaves.  The  lower  leaves  are  usually  rather  deeply 
•>d  *c«tfly  lobed.  while  the  upper  ones  are  only  cmarginate  or  retuse.  or 
^3  quite  entire  at  the  apex. 

?  Gymnakthi  Bolanderi,  Aust. 

'G.  rauie  eradiculoso    prostrato   subimbricato  e  ventre   innovantc   ramoso 

^BQplanate   foliato    ) — ]    unclali;  foliis    succubis  stricte  pntentibus   linearl- 

**'on;pi  subfalcatis  integerrimis  planis,  apice  rotundatis  vel  oblique  snbtrun- 

^^1  lut  nonnuUo  ina.'qnaliter  emarginato-bilobis,  margine  dorsali  subdecur- 

j^atibas:  retee  cellulis  laxis  maximis  heteroniorphis  discretis,  inter.^tlciis  latis 

^^vilinis   iujitructo  ;    amphigastriis  (inferne  obsoletis)  minutis   oblungo-ovHtif* 

'^af«  hicornibus,  sinu  olttuso,  lacintis  subulatis  paralellis  ;  fructu  . 

Sandwich  Islands.     Communicated  by  Dr.  H.  X.  Bolnnder,  (1865.) 

A  neat  and   pretty  little  plant,  about  the  size  of  Lfjeunia  tfrpyllifoUa  :  the 

'ora  of  the  leaves  suggesting  a  Plagiochila^  but  the  general  appearauc»*  of  the 

^Uttt  is  still  more  suggestive  of  a  Saeeogyna,  and,  indeed,  1  am  not  sure  but 

^W  itvaght  rather  to  have  been  referred  to  this  latter  genus  than  to  Gvmnan- 

^■1.    The  cells  of  the  leaves   are  very   large  and   loosely  arranged,  and  arc 

%frii!ly  furnished  with   broad  and  short  projecting  points.     They  also   vary 

ir»*.ly  Id  %iit  and  ])Osition,  being  roundish  or  oblong,  and  frequently  some  of 

thtni  arc  obliquely  or  even  transversely  disposed  through  the  leaf.     Those  on 

tie  miirpn  are  usually  narrower  than  the  others,  and  vary  from  subquadrate 

^b  clonjcated-oblong  or  parallelogrammoid.     The  cells  of  the  stem   are  also 

*(M  liHiKcly  dispiised  ;  however,  they  arc  still  larger  than  the  leal  celts,  aud 

tiiifurmlj  ublong. 

Calypoueia  BirrRCA,  Aust 

C.  tlbida,  cipspito^a,  parvula ;  cnulc  prostrato  c  ventre  apicequc  valde 
^vliffru-ramuso  circa  3  —  5  lin.  longo,  dorso  in  statu  siccati  convcxo  (uec 
'Utlicalato)  ob  cellulis  oblongis  eleganter  itriolato  perspicue  secus  foliorum 

I.J  16 
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kiimii  oblongis   hjaliaii  msrgiiiBto;  folil*  imbricalil 
is  margins ■inferiori  abrupte  decumaiibiu  ■  "* 

utantibas  apice  pro  genera  IstO  Inbcontnct 
nato-bidentatis,  dentibus  trinoguUri-subulatii  rectis  Tel  plenimque  di 
linu  plerumque  lunulato;  rete  e  celluliB  heiagoaii  magnit  hjalio 
basin  oblungid,  Tersus  apicem  rotundatia  nc  Benaim  minoribat,  Mcaa  mArflmtm 
angiiBtioribua  plm  minus  quadrangnUribUB  tranBTersimque  alongatU  !*• 
structo  ;  amphigaatriiB  ralde  disajtis  miaulia  caule  angustioribal  val  cam  id 
tlctrttntihus  oT&tis  vel  reniformi-roV-atiAii  obVaia  TJiofinflttiMt  MMifl,  Ibm"'^ 
Toclis  subalaliB  integrisque  rel  EubTotuudia  dJTaricatia  ac  iterum  bifidit. 
Saudvicli  Islanda.  Communicated  bjDr.  H.  N.  Bolandcr,  (IBSa.) 
A  neat  and  pretty  little  apecies.  PosBibtj  loo  near  the  Ueiican  C.  I 
L.  ^0.,Syit.  JUp.p.  Tl3,bat  nothing  ii  tbere  said  about  tbe  flagilifeicol 
ramification,  a  striking  feature  or  oar  plant;  and  tbe  learea  are 
and  mMmtdji  bidentatc,  chnrnctera   irbicb  do  not  agree  nilh  oui 

t  cbaoge  tUeir  abape  in  dtjing,  and,  for  the  genua,  are  preltf 

iiliar  bifurcation  of  moBt  of  tbe  ampbigailtia,UB 

rerae  elongation  or'  tbe  marginal  cellB  of  the  leaf,  appear  to  begeami 

9  (specific  only  in  degree),  as  tbe;  occur  (iu  a  leaa  degree]  in  C.  IV 

and  ac  leait  in  two  other  apeciea. 


jDgly  toothed. 


I,  Auit. 


I    lobulis  subinaj'. 

convexo,  margine  eiteriori  versus  basin  inBeio  aubbideDticnU 

li  ob  margin 

tabuloso  Qon  appendiculato,  margine  inleriori  subalato,  ad  apici 

snblingulato  oblusiusculo  iotegroel  inlegerrimo  lel  eroso-dealiculalo. 

Sandwich  laland*.     Communicaled  hy  Dr.  H.  ^f,  Bolander,  (1866.) 

Remarkable  fur  tbe  aubequal  acuminale  lobes  of  tbe  leaf;  tbe  lower  c 

appeodiculate,  and  inSnted  only  at  the  baae,  con  volute-con  care  abora. 


P.  caule  rcprnte  pinnatim  vel  bi — tripiuni 
patuli-recurris  j — J-uncialibus  subattennatis;  foUia  i 
ovatiB  obllquis  conToluto-decarvis  ionqualiter  bl — trilobis  inlegerrimtl  h 
atrinqae  auriculatii,  sinu  aoguatii,  lobii  ovatis  acutia  Tel  (ubapienUtitl 
rare  obtnsis  inferioribua  iacuriia ;  auriculis  subparvia  oblongo-lanetOll 
CanaliculatO-COncBViB,  venlralibua  atricle  patentibos  caalem  arete  ampltCtM 
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Ssciivicb  IiUnds.     Coromunicated  by  Dr.  H.  N.  Bolander,  (1865). 
DiflSnj  from  S.  fi*»a,  Nees,  in  the  leaves  being  much  less  deeply  fissured 
It  ibc  apex. 

Pbeaomicoma  elonoata,  Aust. 

Pk.  caale  itricto  parce  innoTante  diviso  sabbiunciali ;  foliis  late  tubfnlcato- 
fWii  coDTexis  paluli-rccurfis  et  decurvis  fere  linca  longis  apice  scrratis 
Mkacatii  rel  obtosit,  lobulo  minato  sabinflato  mutico  in  folii  margine  trans- 
tMilf :  amphigastriis  sqaarrosis  cauli  duplo  latioribus  orbiculatis  subreni> 
fcrBibafve  snbtus  concavis,  margine  omnino  minutissime  scrratis  :  perianthio 
pirroa  lateribus  compresso  fere  sessili  subdccem-alato  csteroqiiin  lievi. 

StBJwich  Islands.     CoromaQicated  by  Or.  H.  N.  Hoiander,  (1865). 

A  iar^e  species,  being  about  the  size  of  P.  sfmirrprandit.  Herb.  Lehm.,  but 
AiIeaveiTare  less  stronglj  toothed,  and  the  perianth  more  numerouslj  angled, 
Ai  angles  winged,  Ac. 

PHlAOlfXCOMA  8UBSQUARR08A,  AuSt. 

fh.  caale  brcvi  flexuoso  compacte  csespitoso  rigido  apice  suberecto ;  foliis 
■dissime  imbricatis  in  siccis  subsquarrosis  undulatisque  obovato-rotundis 
■uioie  areolatis,  lobulo  roajusculo  semirotundo-ovato  vix  inflato  ;  amphigas- 
Iriis  caule  duplo  rel  tripio  latioribus  reniformibus  apice  subrecurTis;  perian- 
Aiooborato  baud  compresso  circa  10-ainto  cseteroquin  la>vi. 

8u4«icb  Islands.    Communicated  by  Dr.  H.  N.  Bolander,  (1865). 

Ptriaath  terminal,  at  length  lateral,  deeply  and  closely  grooved  or  angled, 
nvncd  with  a  Tery  minute  cylindrical  tube.  Calyptra  crowned  with  a  very 
IM|  style.  Blaten  very  large,  containing  a  single  thick,  imperfect  fibre. 
Wres  margined  by  a  row  of  diminished,  subequui  cellules. 

7  LXJIUNIA  BIBERIATA,  AuSt. 

YL.  foliis  rnfo  rel  fnsco-brunneis  siccatis  convoluto-adpressis  madcfactis 
fMtatiljus  oblnngo  ovatis  integris  convexis,  supra  minute  cleganterquc  papil- 
Itiii.  tiito  margine  inferiori  late  inflexis  ;  aniphigastriis  biseriatis  altornatis 
Mi<>rim  medio  oppositis  basi  ad  caulcm  exacte  diagone  insertis  erecto- 
Wicaiis  lincari-oblongis  obtusis  in  longitudine  circa  J  folii  metientibus  ; 

ftleta . 

Xear  Augusta,  Georgia,  Sullir.,  (1845). 

About  the  fixe  and  color  of  FruUania  Virginica.  Remarkable  for  the  genuine 
^llc  on  the  surface  of  the  leaves  and  amphigastria,  for  the  broadly  infiexed 
*Vitral  margin  of  the  leaf,  and  chiefly  for  the  double  row  of  amphigastria. 
^e»«  are  alternate  with,  and  equal  the  leaves  in  number.  They  are  f  as  long  as 
^  Icaret  and  less  than  \  as  wide,  and  are  placed  diagonally  or  obliquely 
*Ppo!ite  them,  and  about  midway  between  their  upper  and  lower  margin. 
Arrolatiiin  and  texture  of  the  leaves  much  as  in  FruUania  Virginica.  The 
^tirtu  are  remarkably  stout,  and  of  a  brown  color,  and  few  in  number  ;  and 
pcocrf  •!  frum  the  whole  under  surface  of  the  stem  as  well  as  from  the  base  of 
tkt  amphigastria.  A  few  stems  only  of  the  plant,  without  fruit,  were  found  in 
Mr.  :*iilii\  Ant's  collection,  mixed  with  L.  terpyllifolia  and  L.  SuUivantict.  Dili- 
Ctot  tfUt  unsuccessful  search  was  made  for  more  of  it,  among  numerous  speci- 
*eai  from  the  same  locality. 

Fai'LLAViA  8AXIC0LA,  Aust.  MSS.,  (1865.) 

7.  dirrna:  caule  brevissimo  arete  rei>ente  vage  innoranteque  plaries  ramoso; 
Mill  orhiculatis  (vix  obliqnis)  planis  vel  subconvexis  aut  nonnullo  leniter 
4sctf  .f  9ubas9urgentibus,  auriculis  cauli  approximatis  rarissime  majusculis 
M^Mtundii  galeiformibnsque  autem  fere  semper  parvis  explanatisque  ;  am- 
ykifutriis  minntis  caule  non  vel  parce  latioribus  subobovatis  bifidis  integer- 
ftt^i.  linu  lobisque  pleruroque  obtusis ;  perianthio  compressiusculo  oblongo 
tejvpculo,  ore  breviMimo  pateriformi  papaloso,  dorso  convexo,  ventre  abrupte 
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Uteqae  cnrinato,  utrinque  uni — plarinerfoso,  cnriaa  biftognl&tK,  Dcrri*  uip 
lisque  plue  minuB  alntis  unilulaiiaque. — Hep.  Bar,  Amer.  Exine.  mid..  No.  104. 

Closel,T  ndhering  lo  the  surfuce  of  Bteeji  sliBiUd  rocki,  new  Closter,  Sei 
Jersey  :  lery  rare.     Also,  Tcias,  Wright  in  Herb.  SuIIit. 

Remarkable  for  tbe  short,  innorately  mucb  branctapd  stemi,  and  orbicaUr. 
pUa«,  BubaBcendini;,  scarcely  if  at  all  oblique  leaves,  with  the  anriclt  alaoM 
always  expanded  into  n  Bniali,  oblong,  concave,  obtuse  lamina.  Arrolatind 
the  leaves  distinct,  scarcply  enlarged  in  the  centre  at  the  base.  Perianth  loi> 
gtr  than  in  F.  Virginiea  and  more  eiserted,  but  angled  mncb  in  the  lam*  MW- 
ner  ;  however,  Ibe  augleB  are  never  cresled,  and  the  "  style  "  or  month  Is  iwj 
(tiSerent;  (tnbnlar  and  considerably  elongated  in  F.  Virginiea).  The  tKW 
ich  shorter,  the  leaves   larger,  and  the  perianth  very  ditTercnt  tVoB  /■ 


Frcllania  Scllivantii,  AnsC. 
F.  digyna;  caule  arete  adpresso  vage  breviler  ram  Mo ;  foliia  stlbrotoritl 
convexis  inlegerrimis  obtusis,  auricula  magna  galeata  rotunda  iHlitudinem  feU 
j  equante  cauli  adproiimata;  aiaphlgastriie  ubovatia  oblnse  bifidis  buUbI^ 
gerrimis  caule  parce  lalioribug  illis  versas  penantbium  oblongis  cnDcatim 
lobis  obtusissimia  vel  supremiB  acutia;  perianth  io  obovato  BubcompresM  bitit 

bialatnve;  involui'ri  follis  rotundis  cum  pcrinnlhio  cl  uno  nlterove  cum  nhipkii 
gBBlriis  connatis.  lobnlia  paralcllia  aubxqualibus,  (vrntrali  } — }  anpialiori). 

On  tbe  bark  of  Ireed,  Georgia,  Sulllvant ;  also  Soulb  GMOlioa,  Curtil  ih 
Herb.  Sulliv). 

Differa  from  F.  injlala,  Nees,  in  the   fetrer  and   leBB  diatinct  nerre^  aitkt- 

hack  or  the  much  more  coniprensed  perianth,  in   the  Bhort«r  aiDphigastria.  ll 

ibe  auricle  placed  clone  lo  the  sicni,  kc. ;  and  from  F.  Oakttuaia  in  the  dtftt- 

ent  perianth,  amaller  auricle,  more  uueqiial  lobes  of  the  involucral  leivet,  fa- 

Fbillanu  Oakkbiama,  AuBt. 

P.  monogyua:  cnule  vage  ramoso  intricato,  ramulia  ferlllibus  brevibni  uV- 
erecUs  ;  foliis  suboblique  orbiciiIatiB  laxe  imbricalis  aubconrelis  margins  InI- 
ter  repandia,  auriculta  maximis  (folia  fere  nequaulibiil)  rotundatia  cucollal^ 
galeatifl  cauli  fere  contiguls,  lobulo  deotiformi  interjecto  nullo  vel  ftrt 
obsolcto  ;  amphigastriis  ovalo- rotund  is  vel  sabobovattB  caule  parce  latiorikil 
biSdis  inlegerrimis  subserrntisve ;  perianthio  parvo  subobovato  suhinlaW 
ventre  late  carinato,  utrinque  vurie  numero  (1— i)  nervodo  vel  alato,  catM* 
quiu  laei'i ;  involucri  foliis  bilobis  inlegerrimis  cum  amphignsinis  unoaliefst 
iubalte  connalia,  lubi^  leqiialib 
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On  the  bark  of  Kegundo  aeerwdes^  "  Tomales  Bay,"  California,  Bolander, 
^1864). 

The  flagellar  are  nearly  erect,  about  as  high  as  the  fertile  branches,  and 
clothed  on  the  underside  with  crowded,  sqiiarrose  ftmphigastria,  but  are  with- 
OBt  leares  except  at  the  apex,  where  these  are  crowded  into  little  tufts  or  heads, 
and  are  not  mixed  with  amphigastria. 

A  tmall  species  ;  scarcely  as  large  as  F.  Eboraeensi*  (which  has  somewhat 
similar  flagellse),  and  diflforing  from  it  chiefly  in  the  2—4  ncrres  on  the  back 
of  the  perianth,  in  the  involucral  leaves  connate  with  the  amphigastria,  and 
in  the  compressed  (much  as  in  F.  wquarrota)  auricle  of  the  leaf. 

Frullakia  Liana,  Aust. 

F.  pnsilla,  rnfo-brunnea ;   caule  brevi ;   foliis  rotundato-ovatis  obtusis 

omnino  crassiusculo  apiculatis,  auriculis  fere  maximis  subcylindricis  obliquis  a 
caule  valde  distantibus  oblongo-areolatls  basi  dependente  distincte  crennlato- 
dfQtatis;  amphigastriis  majuscnlis  oblongis  bifidis  integerrirois  planis  rectis 
caulis  latitodinem  parce  excedentibus  ;  perianthio  e  basi  subattenuata  obovato- 
obloDgo  multum  exserto  Isevi  dorso  piano  ventre  nnicarinato  apicesubtruncato, 
Kte  ad  basin  maximo  oblongo  supra  medium  minuto  heteromorpho  maxime 
Itelliformi:  inrolucri  foliis  cum  amphigastriis  (semper?)  connatis  margine 
rinuato-dentatis,  lobulis  plus  minus  incisis  erectis  paralellis,  amphigastriis 
Tilde  majoribus  parce  inciso-dentatis. 

On  trees  near  Cincinnati,  Ohio,  T.  Q.  Lea  (in  Herb.  Tayl.  mixed  with  Lfjeunia 
hmgifiora). 

Remarkable  for  the  very  large,  oblong,  distant  auricle,  obtusely  dentate  at 
the  base,  and  for  the  thickish,  apiculate  leaves. 

A  very  small  species,  about  the  size  of  /'.  Drvmmondii^  Tayl. ;  from  which, 
kowerer,  it  is  readily  distinguished  by  its  more  imbricated,  apiculate  leaves, 
by  the  much  larger  auricle  very  distant  from  the  stem,  and  with  a  very  dis- 
tinct tooth-like  lobe  on  the  margin  of  the  leaf  close  to  its  base.  The  perianth 
ii  also  differently  areolated,  and  the  perichxtal  leaves  are  toothed  on  the  lower 
lobe,  or  even  incised. 

Fbullan'ia  Mauritiaka,  Aust. 

F.  tctragyna  (semper?) ;  caule  bi — tripinnato  flexuoso;  foliis  siccatiscnulem 
snbcircnmvolutis  madefactispntentibus  r  basi  valde  angusttita  ohli(iue  (subful- 
rato-)  ovaiiji,  apice  deflexo-incurvis  lonjriusculo  acuminatis  npiculatisve,  rete 
e  cellulis  (marginalibus  subrottindis  exceptis)  angustis  linearihus  oblongisve 
plus  minus  sinuosis  in  centro  snbhyalinis.  intersticiis  latlssiniis  (quam  cellulis 
parce  latioribus)obscuri8  confluentibus  instructo  ;  auricula  oblongo-cvlindrica 
mediocri  oblique  a  caule  distanti ;  amphigastriis  e  basi  ani^ustu  late  obova- 
tis  planiusculis  vel  margine  versus  basin  stibrecurvis  ad  }^ — \  bifidis,  sinu  an- 
gusto obtuso,  lobis  acutis;  perianthio  ohlongo.  dorso  l;i>vi,  ventre  unicarinato, 
hpice  longc  rostrato  ;  foliis  amphignstriisque  involucralibus  erectis  adpressis, 
lobis  ovnto-lanceolatis  inciso-serratis. 

Island  of  Mauritius,     rommunicated  by  Prof.  Chas.  H.  Peck. 

Readily  recognized  by  the  very  narrow  bnse,  acuminate  apex,  and  narrow 
sabsinuous  cells  of  the  subfulcate  leaf;  by  the  largish,  suhcylindrical.  oblique 
aaricle  distant  from  the  stem  ;  by  the  nearly  plane  and  strongly  incised  lobes 
of  the  involucral  leaves  and  amphigastria.  The  lower  margin  of  the  leaf,  be- 
tween the  auricle  and  the  stem,  is  narrowly  but  distinctly  inflexed  ;  it  is  also 
furnished  with  a  minute,  cilia-like  tooth,  which  is  clo!>e  to  the  auricle,  and 
composed  of  about  six  roundish  cellules  arranged  in  a  single  row. 

Frullania  orbicularis,  Aust. 

F.  monogyna;  caule  lato  extenso  bi — tripinnaiim  decomposito  circa  3 
unciali,  ramuiis  plus  minus  divaricato-recurvis ;  foliis  laxe  imbricatis  majns- 
culis  oblique  ovatis  vel  ovali-auriculseformibus  convexis  subpcllucidis,  apice 
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obtuBo  plus  minus  decurvis,  rete  e  cellulii  minntia  snbrotandii  muglM 
doualie,  illia  ad  bssin  valile  niBjotibiis  obscuria,  intenticiii  Istii  lutMbiCHk 
instructo  ;  HuricuU  tecla  cucalUta  valde  compresu  parvK  gnbOTkli  udU  W^ 
proiimata;  ampbigaBltiis  mapDJi  orbiculaiis  pUnia  apiee  inUgrit  rel  is* 
subcniarg[natU  margine  lenitPt  tepandig  ;  periaatbio  oblongo  mbezMrto,  doiM 
piano  conveioTe,  ventre  (carina  ralde  conipreMa)  unicarioato  ;  involneii  MBl 
a«micordalo-oTBlis  acutis  integerrimia  tc]  (abundulalo-repandis,  loball 
longiori  lineari-aetac^o  canalicalolo,  smpbigaatriis  elongato-laDceolBlil  fn- 
fondc  bifidis  Gabint(g;errimig. 

Nfpal.     Herb.  SiiUiv. 

Reaiiily  dialiiiguisbed  from  F.  iitiegTufipula,  Kee»,  by  the  fertile  flowwM^ 
taiiiing  but  a  single  pistil,  b;  the  orbicular  amphigaitria  place  on  theiiuir|li% 
by  the  cucullate,  auborel,  compresaed  auricle,  Ac.  ] 

FoaBDXBBoaiA  Cbistcli,  Aast. 

F.  minnla,  albeacetig;  cnule  perbreri  (1 — 2  liueaa  longo]  arete  npNil 
rurcatim  vet  faatigiattm  diviso,  radicibui  plerumque  purpureit  terrain  aflttj 
foliie  angulariter  lobulalis  aubintegrisve  quadratiti  rel  oboTsto-rotundi)  u^fj 
difformibiiB  plerumque  boai  aiibaogusiatia  atqueapice  valde  iiDdulato-critpalii;  ^ 
perianthiorereut  in  F.pwiilla:  involucro  nullo?  capsulain  pedicellobreTiHiM.- 
iDimerSB  ;  sporia  pftllido-fuBfig  parce  aubftroaseqiie  tuberculatis  circa  l-Stfc-'j 
l.TOO  unc.  metienlibus ;  elateribui  delicatiaaimia  hyilinis  uDiceltnlaiiMi^ 
breiibui  craBaiiitculia  plal  minus  difformibus,  tibro  tenuiaaimo  patlido-fiuM  .• 
annular!  at  Ipirali  {pltrumgue  parlim  aanulari  ac  partim  tpiraU)  depiclU.— J^'l 
Bar.  Abut.  Eztie.  intd.,No.  131.  _    1 

On  damp  sand,  aaaocialed  irilb  Dkranum  ctrvieulalun  and  Jtimgirmtml'; 
ertnutata,  ia  an  unfrequented  paili,  near  Bntalo,  Hew  Jersey,  (Oct.,  IS68). 

Remarkable  for  ita  small  size,  and  very  delicate,  often  somewhat  brasAd 
elaters  of  more  or  leas  variable  shapes  (much  as  in  the  Anthoctrottm't,  and  wU  ■', 
the  MiagU  fibre  tieiially  puvtly  annular  and  partly,  apiral  in  the  same  eiaapltl  j 
Aniheridia  r«ir  and  large,  oval  or  roundish  obovnle.  nearly  seatila  on  the  back  \ 
of  the  alem,  PiatiUidia  (about  20)  aomewbat  crowded  towards  the  apex  oftkl. 
stem,  above  the  antheridia,  and  just  beloiv  the  perianth,  and  partially  immenaA 
is  the  stem ;  not  inrolucrate,  or  rery  imperfectly  so. 

Androcbtpbia  h 

FounnbToniri 

vel    depre: 
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broadtr  thui  long,  and  Babhorixontal ;  on  the  ascending  ones  tfaej  are  more 
€t  IcM  Attenaated  and  1 — 2  costate  at  the  base,  and  erect  or  nearlj  so.  In 
Itngtk  the  ttjle  if  l(  times,  and  the  elaters  3 — 5  times,  the  diameter  of  a  spore. 
Sport!  with  more  namerons  and  larger  muriculas  than  in  Fostombronia  pusilla. 
Separated  from  Fottombronia  chiefly  by  its  dioicious  inflorescence,  and  by  the 
ptrianth  being  (apparently  at  least)  an  expansion  of  the  apex  of  the  stem. 

Plioiochasma  ebtthrospebma,  SuIHy.  in  Herb. 

P.  fronde  ezpan8o-obo?ata  (3 — 5  lin.  lat.)  pailido-viridi  rugulosa  late 
fiiceiccnte  marginata,  subtus  dense  radiculosa  squamosaque ;  squamis  albidis 
•etaceo •incisis  versus  apicem  ultra  marginem  exstantibus;  pedunculo  5 — 8 
lineaB  alto  basi  nudo  apice  paleaceo  ;  sporis  anrantiaceo-rubris  tuberculatig ; 
elateribus  4-spiri8. 

Rocky  Mountains,  E.  Hall. 

Remarkable  for  the  red  spores,  and  for  the  white,  fringe-like  scales  extending 
beyond  the  margin  of  the  frond  towards  the  apex. 

SaUTIBIA   LIICBATA. 

7  Orimaldxa  limhatay  Austin,  MSS.,  1865. 

S.  fronde  oborato-oblonga  subdichotoma  concava  reticulato-papulosa  Itete 
firidi  latissime  marginata,  subtus  nigro-purpurea  valde  incrassata,  margine 
ftigro-purpurea  membranacea  subplicata  undulato-crenata  inyoluto-incurra ; 
iqnamis  arete  imbricatis  sanguineo-purpureis,  inferioribus  amplis  obliquis 
Ueomibus  nodoso-dentatis  juxta  marginem  positis,  superioribus  majoribus 
laaceolatis  attenuatis  frondis  marginem  superantibus  iucurvis;  pedunculo 
inbunciali  pallido  nudo ;  receptaculo  femineo  1 — 3-carpo,  subtus  multum  sed 
breviter  paleaceo. 

Under  wet  rocks,    California,  Bolander.     (No.  4619.) 

Remarkable  for  the  broad,  wavy,  dark  purple,  membranaceous  margin  of 
the  frond.  The  scales  towards  the  apex  of  the  frond  increase  in  size  and  be- 
come abruptly  two-horned ;  these  horns  (lacinite)  are  very  long  and  narrow, 
and  extend  beyond  the  margin  of  the  frond  as  a  strongly  inflexed  fringe ;  the 
▼ery  apical  ones  are  triangular-subulate  or  setaceous,  bifid  or  entire,  and 
extend  still  farther  beyond  the  margin  of  the  frond,  and  in  the  fertile  plant 
they  become  (by  age)  whitish.  Pedicel  sulcate,  naked  at  the  base.  Receptacle 
▼cry  obtuse  (1-fruited  in  our  meagre  specimen).  « 

?  Sauteria  cbassipes,  Aust. 

?S.  fronde  obcordata  subcuneatave  bifida  fuscescentc-purpurea  vel  viridi 
sopra  subpapuloso-reticulata  minutissime  porosa,  squamis  Tentralibus  purpu- 
reis  apicem  superantibus;  pedunculo  breviuscnlo  (G — 8  lin.  alto)  parcissime 
paleaceo,  circa  basin  nudo  vel  parcc  barbato-involucrato,  versus  apicem  in- 
erassato ;  receptaculo  femineo  4 — 7  inciso-lobato,  subtusque  eodem  numero 
carpo  brevissime  submultumque  paleaceo  ;  capsula  firmiuscula  disticcte  pedi- 
cellata  ;  elateribus  tri( — quadri?)  spiris  ;  magis  immatura. 

Japan,  on  hillsides.     Com.  Rodgers,  N.  Pac.  Expl.  Exped. 

I  have  doubtfully  referred  this  species  to  Sauteria.  It  resembles  Preiaia 
JtTj  much, — also,  in  some  respects,  Duvalia.  It  is  remarkable  for  the  pedicel 
being  much  thickened  towards  the  apex.  There  are  occasionally  a  few  scale- 
like palea  on  the  peduncle,  and  a  few  filamontose  scales  or  hairs  on  the  frond 
about  its  base.  Involucre  rather  large,  somewhat  flattisb,  fuscous-green  tinged 
with  purple,  and  it  bears  as  many  capsules,  underneath  around  the  margin,  as 
there  are  lobes.  On  account  of  the  immature  state  of  the  specimens,  it  is  not 
possible  to  tell  in  what  manner  the  capsule  ruptures. 

?  DirVALIA    INTEBICEDIA,    Aust. 

7  D.  fronde  parviuscula  obcordata  subcuneatave  subbifida  concava  (2 — 4  lin. 
longa    1—2   lin.  lata)  laxe  texta  crassiuscula  anguste   albido   submarginata 
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vase [ cut aso-etriol>tK  In  Kta[«  viilde  fOTeUla,  subtus  plus  miaua  purpurea  et 
nquaiDLgeruU,  9i|U<imis  purpureU  margine  Dun  BttiDgentibiiB  ;  pedanculo  frondi 
contiiiuo  longiusciilo  nigro-purpurco,  bnsi  apiceque  muUum  ac  lolo  loDplailill« 
parcisBiiD*  al  bo-pal  eat  eo  ;  iuvolurro  bemispbcricu,  apice  paputoso-cavernoio ; 
i:apialn  sessili  vet  brevissimc  pedicvllau  8Upra  medium  deoperculaU ;  sporii 
i\nria  tuberculalia  pubpellncidu  cinctU  ;  elateribQB  bispiria. 

Un  dry  hilla.     Com.  Bod^jers,  N.  Pac.  Eipl.  Eiped. 

Tbe  gFDeral  appearaace  of  tlie  peduDcte  and  of  the  inTotacre  U  that  of  a 
Grimaldia,  but  the  loose  tenure  of  the  involucre  and  of  llie  frond  are  as  in 
Davaiia,  and  it  ii  difficult  to  decide  to  which  of  Ihew,  probably  too  cloielj 
allied  genera,  our  plant  belongs. 


Pii 


Bolinhsbi,  AuBlin,  USS. 
(IJ— 2  lin.  lata,  6—10  li 


865, 


inga)  BOlida  indis- 


olula;  BquB 


at  urate  pnrpu- 
_  ce  lateral!,  pe- 
ri  pallido-purpureo  rersus  baain 
D  tetrncarpo  aubcouico  siccate 
perianlhiis  Bubradiatis  Bubglo- 


F.  fronde  anguBle  1 
lincte  porosB  c.iQeracei 
BHta  nigro-purpurea  squamosa,  marline 
purpurea  uudulHlo-crenala  siccate  arete  i 
reia  marginem  uoti  attingeoiibua ;  fruclu 
duDculo  tenuissimo  pollii'ari  vel  sesqulpo 
parclssime  piloao,  receptaculo  fsmiQeo  ] 
bubdepreBGO  apice  umbonnato  subrerruci 
boais  tubdecemfldia  albidis  apice  cobsereniiDua. 

InnoTationea  e  Tentre  versus  basia  frondis  egrediores,  brcTiBBimiE  (1  j — 2 
lin.  longie),  BubclavaCv,  sublua  dense  aquamoaie  radiculoBKque,  apice  dilalato 
emarginalo-bjlob» ;  plerumque  mHBCulares  (vel  gletileB?).  Elateres  tii — 
i(ua''rii>piri.     Spora  fuscK,  papilloao-reticulatie,  margine  pellucida  cinctM. 

San  Kafael,  California.     Dr.  H.  N.  Bulander,  1B6S. 

A  Bmall  species,  about  the  site  of  F.  piloia,  Tajl.  Remarkable  for  the 
numerous  ventral  innorations,  nbicb  bear  the  fruit  and  male  flowers.  F. 
rchinella.  Goilache  ile  Uei.  Leverm.,  p.  211  [F.  viotaceo.  AuBtin,  HSii.  1B66,) : 
which  Dr.  Bolander  has  hIbd  found  in  California,  appears  to  be  the  only  other. 
known  species  having  tbia  peculiar  character. 


FlUBBUBU 


An  St. 
bpaloiatim  Vel  farcatim  lobata, ' 
uboboTBlis   iDHdcfactia  margine 
fuseo-purpurtis    vtrsus    apicem 
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RfffliftrkAble  for  the  somewhat  lamellated  surface  of  the  frond  and  inyolucre ; 
tkc  latter  with  a  Terj  broad,  abrupt,  subcontracted,  scarious  margin,  which 
wuUf  forms  nearlj  half  its  length. 

CRYPTOCARPUS,  (gen.  nov.)  Aust.  MSS.,  1864. 

FroDi  laze  spongioso-reticulata.  irregulariter  subpalmatim  lobata,  tenuis, 
ffidermide  baud  distincta.  Costa  nulla.  Radices  intus  non  pupillosi  (ut  in 
Sfkrrt/ttrpo),  loogissimi,  intertexti.  Fructus  in  frondis  substantia  immcrsus 
(It  in  MttcM).  ^Sporangia  depre^so-globosa,  singulatim  nata,  non  libera. 
Ctljptra  stjlo  nigro  persisteute  coronata.  Spora^  4-jugae  (ut  in  Spharocarpo)^ 
m  lolotc.  io  aspectu  singula;  et  profunde  quadrilobae. 

K  («Dus  intermediate  between  Riccia  and  SphteroearpuSf  having  the  char- 
Mten  of  Tegetation  and  spores  of  the  latter,  while  the  fruit  is  immersed  in 
Uc  fruad  as  in  the  former  genus.  Represented  by  a  single  species,  which 
Mean  both  in  the  Southern  Slates  and  in  France. 

Cetptocabpus  Curtisii,  Aust.  MSS.,  1864. 
Biceia  Curtiui^  James,  in  Herb,  (fide  Curtis). 

Fronde  caespitosa  ralde  imbricata  fibroso-papulata,  laciniis  inciso-lobulatis 
Mrgine  crenalis ;  sporangiis  mazimis  in  statu  siccati  latentibus  sed  frondes 
kaaffacts  sunt  in  substantia  earum  ut  maculis  nigris  apparentibus  ;  sporis 
^Ko-aigris  valde  muricatis. 

Uo  moist  ground.  South  Carolina,  Ravenel  (in  Herb.  SuUiv.,  1849).  North 
Ouolina,  Curtis  (1.  c,  1853).  "  Montand  apr^s  Marseille  "  (Herb.  Lanning, 
••«  Herb.  Torrey  "). 

Totbe  naked  eje  the  dried  specimens  look  like  little  heaps  of  some  fila- 
■fotoie  conferva.  In  this  state  the  frond  is  Tery  brittle,  and,  on  accoVint  of 
Hi  loose  texture,  appears  to  be  deeply  pitted  and  fibrose  and  papulose  above. 
TpoQ  moistening  the  specimens  the  fronds  become  tough  (much  as  in  the 
itrififrrofrcr),  the  upper  surface  looses  its  pitted  appearance,  and  the  inter- 
itifM  (sppArrnt  fibres)  between  the  large  cells  close  up  ;  and  the  fruit,  which 
*ii  completely  hidden  before,  now  appears  as  a  black  spot  in  the  substance 
ofihe  frond.  Upon  re-drying  the  specimens  the  fronds  become  much  thinner 
liutthey  were  at  first,  and  the  fruit  remains  visible,  protruding  from  the 
tpper  surface.  The  frond  is  larger  than  in  Sphctrocarpu»  Michelii,  from  the 
^iiibern  States,  but  lobed  and  reticulated  in  the  same  manner.  The  extreme 
Hkn  of  the  lobes  are  often  suddenly  contracted  and  subsolid  (much  as  is 
^ftco  «ren  in  the  Anthocerotece.)  The  base  of  the  divisions  are  contracted 
iid  lobiolid,  and  the  rootlets  are  smoutb  on  the  interior  surface  as  in  Sphtero- 
^ui.  The  divisions  are  flabelliform,  and  palmately  or  incised-Iobed,  and 
'ie  10  closely  over  one  another  as  to  be  separated  with  difficulty,  the  upper  ones, 
)«jthfir  numerous  long  rootlets,  knitting  firmly  to  the  pitted  surface  of  those 
iaiQifijifttely  beneath  ihem.  The  lobes  are  crenate  and  obtuse,  not  emargi- 
n*tf,  rxtreroely  thin  and  hyaline.  Spores  firmly  united  in  fours  into  a  sort  of 
^-(cui  whirh  is  deeply  4-lobed,  and  very  beautiful  under  the  lens, — more 
^ctpl.T  lobed  than  iu  Sphnrrocnrput  terrestrit  and  more  finely  reticulated  and 
papillose.  [From  nnrrowed  places  in  the  divisions  (as  it  were  sinuses)  there 
M'iN'Ari  to  arise  young  plants,  folded  over  on  the  back  of  the  parent  frond  in 
^o-*h  t  maoner  that  tliey  seem  to  arise  out  of  its  back  near  the  margin, 
^tittber  this  iff  really  the  case,  or  only  apparent,  can  only  be  determined 
^}  freih  specimens.] 

Ricci.i  ALBIOA,  Snlliv.,  in  Herb.,  1853. 

Rfrnnile  iiolida  albida  ulternatim  bifurcatimvc  divisa;  lobis  (} — j  lin.  lat.) 
*^lon,ii^  rrrberrimis  anguste  profundequc  sulcatis,  apice  rotundatis  sub- 
•a«rjjirittti«,  subtus  substiuamosis  valde  radiculoais  ;  epidermide  superiore 
C'lM  111  rannlis  fundo)  .apongioso-papulosa  profunde  foveolata  quam  frondia 
'••'^itiDti^  crassiori ;  fructu  ignoto. 

Teui,  Dr.  Charles  Wright. 

1^.] 
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Tbii  Bpeel«s  ii  remdrkftble  for  iU  thick,  ipoDgj  fpidcrmii  of  k  whilUh 
color,  much  ■■  in  Jt.  buUota,  Link. ;  but  that  is  t.  much  Urger  ipccic*,  vith 
the  lobei  of  the  froud  not  lo  much  crowded,  kad  with   th«  upper  turfsM 

RicciA  i&Tixais,  Aust.  USS.,  18fi3. 
R.  froDda  Bolida  lubcilUla  incruiata  orbiculari  iubr*diatlro  plarir*  dtrlM 
lubgregario-imbricHta   iu  diametro   4 — 8  liacarl,  lupra  papuloio-reticnlala 

obicure  viridi  vel  demuin  lecus  margine*  purpurea,  tublui  nuda  T«l  ohiolcM 
iquamoaa  valde  obtusequa  carinalu-inrraisala  ob  aporangU  tumentia  raid* 
nodosa;  lobia  ohtuaiuiculis  obaolvle  emarginatii  lineari-ellipticia  t«I  fen 
liDcaribua  dichotomis  ri>r»u»  apicem  incraggiitein  leuiter  dilatatis,  apice  ia 
■lata  junior!  lubadsceudfutibug  tIi  cannlicutatig,  \a   ctale    boriiontalibni 

(in  adapectu  inerassatis  obtuaiequa) ;  ciliia  alliidii  brcTiasimis  omnlno  iocon- 
•piCDia  aubobioletisTB  ;  fructibui  primum  Teraus  spiceni  tobonim  inrra  ca- 
nalem  agrrnatia,  iporia  angularibua  TuacQ-atria  reticulato-muricatia — Hif. 
BoT.  Atair.  Sxtic.  inrd.,  A'a,  141. 

Var  g,  biria.  Statura  inajora,  Tronde  aubtua  majfia  purpurea  et  aqaamiKeml* 
margine  etidentiua  ciliata,  suprn  omnino  hirta. — Urjt.  Bar.  Amtr.  Bztie.  attd,. 
No.  142.— B.  hirta,  AuBI,  MSS.  1864. 

On  damp  grouud  in  cultivated  fields  and  (ihe  rar.)  id  rockj  place*  aboDt 
Cloaler,  New  Jersej-,  coniman. 

Tbe  canal  occupies  nbout  J  of  the  upper  aurface  of  Ibe  frond,  and  bai  a 
plane  or  alightlj  ccinTei  bottom  with  abrupt  aide*.  Tbal  porlioD  of  the  frond 
between  the  canal  and  tbc  acute  margin  is  alighll;  conrei  above  qi  if  (Uii* 
mtd.  The  (jpicel  form  appears  to  be  near  H.  paradoxa,  De  Not.,  but  that  ll 
deacribed  as  being  a  smaller  species,  and  the  spores  are  aaid  to  be  lifcbt-red. 
The  Tar.  differs  from  H.  cUifera,  Link.,  Id  the  ^unds  being  purple  and  more  or 
less  scale-bearing  underneath,  and  not  menibrHnaceoiis  on  tbe  margin.  Th* 
sporangia  are  placed  rntUcr  towards  the  apei  of  the  lobes  as  in  R.  palmata, 
Lindbg. ;  wblcb  appears  to  be  a  larger  species,  with  the  lobaa  of  the  frund 
GOncave-cnnaliculale  nboTe,  be.,  and  seems  to  be  intermediate  between  this 
•nd  the  following  species  : 

liicciA  LtscraiiNA,  Aust.  J1S5.,  1863. 

R.  fronde  Bolida  subciliata  orhiculala  Eleltatlm  t*1  subcruciatim  divlw 
iocrassata,  supra  punctaio-rcticulata  glauco  tcI  cineraceo-Tiridi  epidermid* 
macula  purpurea  auprn  fructum  nolata,  aubtua  nuda  concolore  Tel  demnm 
pnrpuraaceule;  Iftciniis  bilobis  1   •   ■■ '  ' 
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RicciA  SuLLiTANTii,  Austiii  MSS.,  1863. 

R.  terrestris,  Telatina,  Tslde  cavernosa,  fulgida,  luteo-viridis  ;  froDde 
•rbknUri  cellaloso-succulenta  radiatim  pluries  divisa  diametro  subsemipoli- 
nri;  lacinns  di-trichotomis  linearibus  (vel  in  statu  junior!  subcuneatis) 
nbimbricatis  canaliculatis,  apice  tenuiori  angustiori  emarginatis,  iubtus 
cviBato-incrmssatia  concoloribus  nudis  fvel  ut  in  B.  fluitante  oh  epidermide 
fftnida  ad  apicem  minute  squamigerulis),  margine  undique  tenuibus  sab- 
bytliBii  critpato-andulatii  cum  serie  cellularum  singularum  bjalinarum 
drtimdatis  crennlatisque  in  statu  siccati  omnino  adscendentibus  ad  apicem- 
fMnberectii,  carina  cavernoso-striata  copiose  radiculosa  ob  sporangia  subtus 
tiBCDti  ;  fructibos  copiosissimis  e  froudis  pagina  superior!  prorumpenti- 
bu;fporangiiB  supra  non  prominentibus  in  carina  immersis  singulatim  natis 
itjio  loogo  nigro  coronatis,  sporis  obscure  angularibus  reticulatis  snb- 
■irirMis  lateo-fuicis  Tel  oigris. — Jfep.  Bor,  Amer.  Extie,  intd.^  No.  147. — R. 
fffMiUiM,  SulliT.  Mosses  of  the  U.  S.  p.  84.  pro  parte. 

On  damp  or  wet  ground,  in  fields  and  meadows,  about  Closter,  New  Jersey ; 
ibo  Pennsylvania,  Lesquereux. 

M,  Smilirantii  resembles  both  small  forms  of  R.  erystallina  and  terrestrial 
feraiiof  R.jluiians,  Linn.,  but  the  former  is  distinguished  bj  its  less  divided 
frond  with  the  divisions  plane  above  and  expanded  towards  the  apex  ;  and 
tk«  Utter  bj  its  divaricate  lobes  somewhat  thickened  at  the  apex,  bj  its  fewer 
■■dtmaller  air>cavities,  and  bjr  its  sporangia  rupturing  underneath  the  frond, 
Mveil  at  by  its  shorter  stjle  and  smoother  spores. 

J  There  are  occasionally  found,  imbedded  in  largish  cavities  on  the  under 
f  of  the  frond,  a  bundle  of  rootlets,  matted  or  coiled  together.  These 
notlfis  are  apparently  longer  than  those  which  fix  the  plants  to  the  earth, 
■id  have  the  interior  surface  papillose  (a  character  common  to  the  rootlets  of 
•U  ticew).  Their  free  end  is  much  expanded  and  open  at  the  extremity, 
■■dtdvards  this  extremity  they  are  filled  with  cubical  green  bodies,  arranged 
(■wtlr)  in  fours,  and  resembling  the  spores  of  a  Conferva.  What  these  bodies 
K*  i*  (iuubtful  ;  it  is  barely  possible  that  they  are  a  sort  of  reproductive  organ 
belonging  to  the  plant  in  whoso  tube-like  rootlets  they  occur.] 

RlCCIA    TENUIS,  Aust. 

^  fronde  tenuissima  valde  cavernosa  fibroso-nervosa  saturate  vel  olivaceo- 
viridi  fulgida  parcc  divisa,  subtus  parcissimc  squamosa  concolore,  squamis 
^bidii  tenui^simis  ligulatis;  laciniis  rotundo-obovatis  (2 — 4  lin.  long.  1^ — 3 
•i*.  Ut.)  pUnis,  margine  sinuato-undulntis,  subtus  ob  costam  tcnucm  anguste 
fvinatii,  ad  solum  radicibus  parcissimis  tenuissimis  affingentibus  ;  fructibus 
IB  nerro  »itis,  iporangiis  parvis  depresso-globosis  plerumquc  2 — 4  aggrcp^atis 
ID  frondii  pagina  inferiori  protuberuntibus  sed  e  neutra  prorumpentibus, 
^*lfptrA  lenuiA^iiiia  liixi88imc  texta  frondis  substantiam  arete  adhaerenti 
>yU  brevicaimo  apice  pra^morso  (non  dilatato)  curooata,  sporis  parvis 
jioLoiii  vel  subovalibus  fuscis  valdc  echinaceo-muricatis. — Hep.  Bor.  Amer, 
^wf  mrH.,  Xo.  1.50. 

^•n  wrt,  broken  ground  in  open  woods,  near  Closter,  New  Jersey ;  also  near 
Liwrrnce,  N.  J.,  James. 

The  cloiely  allied  R  m^mhranacfa^  L.  k  G.,  differs  in  the  «wft-cavernous 
frond  with  the  lobes  suddenly  widened  and  subsulcate  towards  the  apex,  in 
^tobiuQg. rotund  sporangia,  and  longer  style  dilated  at  the  apex.  R.  nif/rescenSf 
lont..  ii  doubtless  also  very  near  our  plant,  but  the  margins  of  the  frond  are 
i^tdto  be  ascending, — furthermore,  the  description  is  altogether  too  meagre. 

RiCCIA  NATAN8,  LiuU. 

^»  iporrf  of  this  species  vegetate  upon  mud  in  summer,  and  by  autumn 
jbtynung  plants  liecome  considerably  developed :  (vide  Aust.  Ilep.  Exsic.  ined. 
•^•144,  B.-,  alio  Lindbg.  Monogr.  d.  Uicc.  t.  26,  f.  1,  under  the  name  of  R. 
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lultttrni.)  Th«7  ftra  saborbicular  ia  ouUiae,  lobcd  aad  rooting  QoderneKth, 
■a  in  the  true  lerreetrUl  speci«a.  They  aUo  have  ruiiimentBrj  icaUi  at  tb« 
apices  of  the  Inbea  iinderneath.  These  frondi  become  immersed  bj  the  au- 
tumn raini,  and  during  the  viiiter  the  apicee  of  Ibe  lubee  thicken  and  expand 
greatly.  Thele  apices  being  deetiiute  of  rootlelB  and  exremely  buoyant, 
gradually  assume  a  veciicnl  position  in  the  bottDin  of  the  pool,  and  at  length 
(in  the  spring)  become  detached  and  rise  to  the  Eurface  of  the  water,  (irbere 
they  float  in  a  horizontal  position,)  often  carrjing  irilh  them  portiona  of  the 
effete  base  of  the  frond.  In  the  meantime  [he  scales  develop  into  loogpurpU 
fringes.  Tktie floating  apicei  alune  cantlitvit  iht  L.  natant  of  Liaturui  and  aulhori : 
(lid*  Anat.  Hep.  Eiaic.  N.  144,  A.;  also  Lindbg.  Monogr,,  p.  UK,  t.31  and  32; 
etc.)  They  fruil  copiously  in  the  vicinity  of  Albany,  N.  Y.,  in  the  months  of 
May  and  Juue  (Prof.  C.  H.  Feck).  Sometimes  the  autumn  fronds  do  not 
become  immersed,  in  this  cose  they  remain  whole;  again  the  fertile  froDds 
are  ofteD  left  upon  the  mud  by  the  dessication  of  the  pool  in  summer;  in  this 
case  they  nre  plaiuly  COnlinnous  from  the  apei :  (vide  Hep.  Ei8ic.N.14&; 
also  Herb.  Tayl.  (ia  pan),  under  the  name  of  "  Kitxia  vtlutina. — Jv.  Avter.  Driim- 

RicciA  i.[7Tiai:iiiB,  Schweioitz. 
A  sinele  frond  only  of  this  species  was  found  by  me  iu  Sept.  1B5B,  at  Closter, 
K.J.  This  frood  cuotained  a  siogle  sportiDgiumt  which  is  about  as  in  fi. 
etiittall'ma.  The  spores  arc  also  as  in  that  species.  During  the  past  eight  jeara 
I  hare  not  only  watched  this  plant  in  all  the  stii)res  of  its  growth,  from  the 
time  of  its  first  appearance  in  the  raonlh  of  June,  until  its  final  disappeai- 
auce  in  wiurer,  but  liave  collected  many  specimens  of  it  in  the  mature  statei 
I  have  also  received  uumerous  specimens  of  it  from  many  localiliea,  froin 
New  England  to  Canada  and  Missouri  ;  but  not  a  single  one  of  these  Speci- 
mens shows  any  trace  either  of  fruit  or  other  kind  of  reproductive  organ 
whatever  1  and  it  is  still  a  mystery  bow  Ibe  plant  reproduces  itself.  The 
young  plants  make  tbeir  appearance  in  great  profusion,  in  tbe  botlomi  of 
exsiccated  ditches,  &c.,  in  the  beginning  of  summer.  These  rapidly  develop 
into  the  sterile  plant,  which  has  been  most  accurately  described  and  figured 
by  Mr  Sullivanl  ;  {Mem.  Amer.  Acad.  An,  l[  Sei.  {SoiXon)  i,  p.  \1&,\.  *.)  No 
rootlets  are  produced  underneath  tbe  frond  above  the  middle;  and  aslheditcbel 
become  Giled  with  water  late  in  autumn,  tbe  fragile  lacioia  break  aaunder 
near  the  middle,  io  consequence  of  tbe  eitreme  buoyancy  of  Iheir  apices.  The 
detacbcd  pieces  (or  apices}  rise  to  the  surface  of  the  water,  where  they  re- 
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ISO  fe«t  in  length  on  Race  street,  and  65  feet  in  breadth  fronting  on  19th 
Rreet.  It  is  to  be  fire  proof,  and  it  is  proposed  to  construct  the  walls  of 
frwB  Mfpentine  ornamented  with  Ohio  stone.  The  estimated  cost  is  about 
1125,000,  to  which  we  hope  an  enlightened  public,  fully  appreciating  the  im- 
ptrtnce  of  fncb  an  institution  as  the  Academy,  will  liberally  contribute. 

The  collections  of  the  museum  are  in  their  usual  condition  of  preservation, 
tat  for  want  of  proper  space  generally  ezcessiTely  crowded,  often  partially 
•r  totally  nnarranged,  and  in  some  cases  in  the  utmost  confusion.  The 
limm  if  DOW  too  extensive  to  depend  wholly  on  voluntary  labor  for  its 
kciai  properly  arranged,  labeled  aud  catalogued.  To  accomplish  this  it  iff 
MCffMry  to  employ  competent  persons,  and  it  is  to  be  hoped  that  before  long 
urffort  will  be  made  on  the  part  of  the  Academy  to  procure  the  means  es- 
Mtiil  to  the  purpose. 

The  increased  attractiveness  of  the  Museum  of  the  Academy,  and  the  almost 

Wtitricted  admission  of  the  public,  have  led  to  such  an  increase  in  the 

iwber  of  visitors  as  greatly  to  eudangur  the  condition  of  the  more  pcrisha- 

Ue  portions  of  the  collection.     During  the  year  the  Museum,  though  open  to 

tk«  public  only  two  afternoons  weekly,  and  though  closed  during  August  for 

cicftDfing  and  repairs,  was  visited   by  nearly  100,000  persons.     In  a  single 

liternooQ  recently  there  were  upwards  of  4,500  persons   admitted   to   the 

lutQBi.    In  consequence  of  the  very  small  amount  of  unoccupied  room  the 

riiitoM  movt  in  nearly  continued  streams  through  the  narrow  intervals  of 

tke  rtbinets,  affording  little  opportunity  for  the  examination  of  specimens. 

^de  this  disadvantage  to  those  who  would  renlly  wish  to  examine  the  col- 

ietiiOQf.  the  crowds  lead  to  many  accidents,  the  sum  total  of  which  amounts 

toicuDsiderable  destruction  of  property,  in   the  way  of  broken  glass,  light 

Veod  vork,  &c.     Further,  the  excessive  clouds  of  du4t  produced  by  the  mov- 

<>K  crowds,  n-st  upon  the  horizontal  cases,  obscuring  from  view  their  contents, 

^kile  it  penetrates  others  much  to  the  detriment  of  parts  of  the  collection. 

AntDnoyance  arising  from  the  great  number  of  visitors  is  due  to   the  neces- 

•itr  (if  having   tickets   of  admission,  provided  gratuitously  from  members 

*f  ibe  .\t.-iidemy  or  from  agents  authorized  to  issue  them  by  the  Curators. 

Inriew  of  all  these  annoyances,  inronveniences  and  detriment  to  the  Mu- 
*«IB,  sttendHnt  on  an  excessive  Dumber  of  visitors,  the  Curators  would  sujij- 
l*«tt«»the  Academy  the  propriety  of  making  a  small  charge  for  admission, 
••tiif  best  means  of  qualifying  or  removing  the  various  difficulties  indicated. 

The  Cfirators  recommend  the  charge  of  a  small  fee,  pay  ten  cents,  wliich 
'iil  probably  be  sutlicient  to  moderate  tJie  crowds  of  visitors,  and  at  the 
**ae  time  will  be  no  obstruction  to  those  who  arc  desirous  of  seeing  the 
KuMijin.  (If  course  it  is  not  intended  to  restrict  the  right  of  members  to  visit 
^e  Araderoy  in  company  with  their  friends  at  any  and  at  all  times  according 
loihrir  ronvenience. 

Ttie  «!uiiHtiouA  during  the  year,  to  the  different  departments  of  the  Museum, 
•'^ •»  folluvs  : 

Ximm'iU. — Two  skins  and  the  skeleton  of  a  Lemur,  together  with  the  skins 
•f  levfriil  other  mammals  from  Port  Niital,  Africa,  were  presented  by  the 
^'^-  S.  A.  <»rout.  Five  other  mammals  were  presented  by  Dr.  James  M. 
'»r«fn.  r.  S.  N.,  Prof.  S.  D.  Gross,  George  Davidson  and  John  Krider. 

Ar^.~A  special  report,  on  the  condition  of  the  ornithological  cabinet,  has 
^D  pr«-p«red  by  the  standing  committee  and  is  appended  to  the  present  one. 

T*o  rullt'ctiuns  of  bird  skins  from  San  Domingo,  were  presented  by  Wni. 
V-^ubb;  another  from  Port  Natal  by  the  Rev.  S.  A.  Grout,*  and  a  collection 
^om  St.  Murtinti,  W.  I.,  by  Dr.  H.  E.  van  Kijgersoia.  A  mounted  specimen 
'>f  ibe  (iolden  Eagle  was  presented  by  Frank  L.  Altemus;  a  Lophophorus 
inprjanus  from  A^ia,  by  the  Rev.  J.  L.  Scott  ;  and  a  small  collection  of 
*';M«,  iQ  lilrohol,  from  South  America,  by  Prof.  E.  D.  ('ope.  Specimens  of 
Ml  were  also  presented  by  John   Kridor,  Harvey  E.  Mole,  W.  P.  Turnbull, 

[1869. 
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Ur.   HatocB  and  D.   O.  Elliot.     A  amall  callectioD  of  bird  eggi,  ttom  SMm 
laland,  waa  preaeoted  b;  J.  B.  WillU. 
RepliUt. — A  collection  of  fifleen  iptcies  from  Africa,  thirteen  ftatn  AiIAi^ 

and  nio«  from  Australia,  logftber  with  five  jars  of  specimeDi  from  Cragnaj, 
one  jar  from  New  Grrnada  and  other  ipecimeQS  from  South  America  wen 
presented  by  Prof.  E.  D,  Cope.  Two  Bruall  collectioni,  comprilinf  cigfalMl 
species  from  Saa  Domingo,  were  presented  bj  Wm.  M.  Oabb.  A  idikII  col- 
lection from  St.  Martins,  W.  I.,  was  presented  by  Dr.  Rijgersma  ;  anothw 
from  Port  Natal,  b?  Rev.  S.  A.  tirout ;  and  three  jars  from  Tcneiaela,  hjh. 
Morgan  Dsvis.  Specimens  were  likewise  presented  bj  Oeorge  Daridion,  Dr> 
Haasler,  L.  P.  Whiting,  Capt.  J.  Barclay,  John  Erider,  Joieph  Jmdm  »mA 
Joseph  A.  Damon. 

fiiAH—Tvro  collections,  one  of  forty-ona  specimens  of  tweoty-fiTe  iprclc^ 
and  another  of  many  specimens  of  siiteen  species,  from  St.  Hanins,  W.  L, 
were  presented  by  Dr.  R.  B.  ran  BIjgersma  of  Philipsburg,  St.  Uartins,  T.  L 
Other  specimens  were  presented  by  Mr.  Gabb,  A.  B.  Smith,  Dr.  I.  Hays,  Dr. 
Howel  aod  Joe.  Jeanes. 

Mollatki. — For  the  principal  donations  we  refer  to  the  report  of  the  C<m- 
ssrTaior  of  the  Conchological  Section  of  ihe  Academy. 

In  addition  itiere  were  presented  two  species  of  cepbalopodi  by  Dr.  Rijgei*- 
ma,  and  small  collections  of  shells  by  Wm.  U.  Gabb,  BeT.  3.  A.  Groat,  Dr. 
Leconte  and  3.  Powet. 

Arlicalata. — Two  collections,  comprising  seventy  specimens  of  crnslacean^ 
two  jars  of  spiders  and  one  of  insects  from  St.  Martini,  W.  I.,  were  presentsa 
by  Dr.  R.  E.  van  Rijgersma.  A  collection  of  myriapods  and  insects  frOIB 
Port  Natal,  W.  A.,  was  presented  by  Kcv.  9.  A.  Grouti  and  ajar  of  myti^- 
pode,  aracboides  and  insects  from  Lower  California,  by  Alfred  DuBoi*' 
Specimens  of  Crustacea  were  also  presented  by  Qeorge  DaTidson  and  Dr.  P.  .A 
Gentb. 

Radiaiei,  ^e. — A  collection  of  twelve  aaierioids,  six  corals,  a  large  Qorgoai* 
and  dve  species  of  spooges,  from  St.  Uartins,  were  presented  by  Dr.  IUjgersiD«> 
Six  species  of  Echini  and  Ophiura  and  a  Uadrepore,  from  San  Domingo,  wsr* 
presented  by  Wm.  U.  Gabb.  Several  corals  were  presented  by  Dr.  llassleli 
several  radiates  by  S.  Powel,  and  two  specimens  of  Bnplectella  by  the  laUW 
and  Mr.  Crawford  Coates. 

FotiiU. — An  additional  portion  of  the  Poirrier  collection,  of  vertebrate  !•• 
'         -'         '         b  and  post  pliocene  formations  of  the  baaio  of  tks 
■     I,  Richafd 
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CMD  booM  were  presented  bj  the  latter  and  G.  W.  Matthews.  Other  fossil 
•pecimeni  were  presented  bj  Col.  James  Greer,  Wm.  M.  Gabb,  Mr.  Horobash, 
W.  Morrison,  A.  fl.  Smith,  Dr.  J.  Leconte,  T.  H.  StreeU,  T.  Gailford  Smith, 
Enoch  L.  Johnson,  Lonis  Godej,  P.  T.  Tyson  and  George  Daridson. 

MmeraU,—A  small  collection  was  presented  bj  T.  Gailford  Smith.  Speci- 
mens were  also  receired  from  Alexander  E.  Dougherty,  J.  Blodget  Britton,  G. 
W.  Matthews,  Joseph  Wilcox,  J.  Lawrence  Smith,  Isaac  Lea,  John  L.  LeConte, 
George  Daridson,  T.  D.  Rand,  P.  W.  Sheaffer,  Gapt.  J.  Barclay,  Mr.  Tyson,  W. 
McKee  Mason,  W.  L.  Mactier  and  Joseph  Leidy.  A  few  others  were  also  ob- 
tained in  exchange. 

Botamp. — A  series  of  Jnnci  representing  the  monograph  of  Dr.  Engleman, 
and  a  series  of  Potamogeton,  collected  by  Dr.  J.  W.  Kobbins,  were  presented 
by  Mr.  E.  Dnrand.    A  rare  fern  was  presented  by  Mr.  Redfield. 

Comparative  Anatomy, — A  sknll  of  Hyperaodon  bidens  and  other  portions  of 
the  skeleton,  from  Newport  R.  I.,  were  presented  by  Samuel  Powel.  An  arti- 
ficially elongated  human  skull  from  the  vicinity  of  Lake  Titicaca,  Bolivia, 
was  presented  by  Dr.  J.  M.  Greece,  U.  S.  N.  A  collection  of  bones  of  the 
Bison,  Wolf,  Deer,  &c.,  was  presented  by  Prof.  Hayden.  Remains  of  Indian 
ikeletons  were  presented  by  Prof.  Cope ;  the  jaw  of  a  Dolphin  and  several 
teeth  of  the  Sperm  Whale,  by  Dr.  Rijgersma,  and  portions  of  hnman  mnscles 
with  Trichinae,  by  Dr.  J.  S.  Hough. 

MtMeellaneotu, — Nine  jars  of  vertebrates  from  St.  Martins,  W.  I.,  were  pre- 
sented by  Dr.  Rijgersma.  Seven  specimens  were  presented  by  Prof.  S.  D. 
Gross,  and  several  by  unknown  donors. 

Respectfully  submitted  by  Jobiph  Liidt, 

Chairman  of  the  Curators, 


REPORT  OF  THE  ORNITHOLOGICAL  COMMITTEE. 

The  Committee  begs  leave  to  report  that  the  following  named  donations  to 
the  collection  of  birds  have  been  made  during  the  year  1869  : 

March. — 2  specimens  of  Lagopus  mutus,  1  specimen  of  Lagopusislandorum, 
presented  by  D.  G.  Elliott.  1  specimen  of  Accipiter  Cooperii,  presented  by 
Mr.  Haines. 

April. — A  specimen  of  Aythya  Americana,  (variety),  1  specimen  of  Corvus 
Americanus,  (albino),  1  specimen  of  Cairina  moschata,  1  specimen  of  Gracula 
mnsica,  presented  by  Jno.  Krider.     2  specimens  of  Picus  albolarvatus,  (^  9 
presented  by  Wm.  P.  TumbuU.     1  specimen  of  Lophophorus  impeyanus,  (^ 
presented  by  J.  L.  Scott. 

May. — Sundry  specimens  in  alcohol,  presented  by  E.  D.  Cope.  I  mounted 
specimen  of  Larus  argcntatus,  presented  by  H.  E.  Mol6.  6  mounted  specimens 
(5  species)  of  birds  from  St.  Martins,  W.  D.,  presented  by  H.  E.  Van  Rijgersma. 

July. — A  mounted  specimen  of  Aquila  chrysastos,  presented  by  F.  L.  Al- 
temus.  And  a  collection  of  skins  from  Port  Natal,  Africa,  presented  by  S. 
A.  Grout. 

AngusL — Collection  of  30  specimens  of  skins  from  St.  Domingo,  presented 
by  Wm.  M.  Gabb. 

October. — Collection  of  eggs  from  Sable  Island,  presented  by  J.  R.  Millis. 

December. — 21  specimens  of  skins  from  St.  Domingo,  presented  by  Wm.  M. 
Gabb. 

The  Committee  would  further  state,  that  since  last  spring  the  work  of  over- 
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looking  Bnil  poiEoning  ibe  entire  collection  of  birilE  iins  b^eQ  goiog  on,  and  li 
DOW  nearly  complcled.  Almust  everj  mountpd  bird  has  been  eisininpd,  dil>  ' 
infected  mid  the  cbscb  cleaned.  It  yens  found  that  Iberc  vm  no  time  to  lot*  b. 
tbis  work,  as  iiiKnj-  specimene  bad  been  sllacked  by  insects,  and  fiutLer  ddaj 
mlgbt  bHre  occasioned  tlie  loss  of  a  portion  of  our  collection  which  coiM 
probably  never  be  replnced.     Tbe  remaining  cases  will  loon  be  gone  throng 

Tbe  Committee  ca.nnot  loo  strongly  urge  Ibe  necessity  of  such  Jtn  eiauiM- 
Iloa  being  mtide,  ifnot  annuo f/y,  at  least  once  in  two  j-eare,  eten  fhould  il 
iavolve  some  expense  to  tbe  Academy  to  secure  tlie  preserralion  of  tlie  ben 
collection  of  birds  on  this  continent,  and,  with  one  eiception.  the  Intgeslil 
the  world. 

By  purmission  and  special  vote  of  the  Academy,  n  duplicste  specimen  oflkl 
rare  egi;  of  the  Qreat  Auk  {Alca  itapeanu)  nas  presented  to  the  Smitbsonls^ 
Institution  at  Washiniitan.  tu  addition  to  some  rare  and  valuable  bird  tk' 
Ibis  Institution  intends  giving  us  from  laio  expeditions  10  Alaska  and 
Korth- West,  there  is  bcin);  made  up  for  this  Academy  a  collection  of  q^ 
many  of  value  ami  interest,  procured  mostly  from  Arctic  America.  Bulli. 
are  badty  otTfor  a  place  to  put  them,  the  present  cahinels  of  eggd  being  tUMl^ 
full  and  in  too  dark  a  room  to  be  or  any  nae  for  study.  We  would,  tberefoi^ 
ask  thai  some  appropriation  be  njnde  for  additional  cabinet 
tbe  whole  be  placed  in  a  more  suitable  part  of  the  building. 

Tiie  Committee  recommends  that  permission  be  given  to  sell  (or  eichaogt) 
tbe  duplicalt  bird  skins  packed  away  in  chests  and  drawers,  eomenairii- 
jured  by  insects,  and  which,  in  a  few  years,  may  become  seriously  damaetd; 
the  proceeds  of  anch  sales  to  be  appropriated  tu  the  purchase  of  specii  ~ 
wanted,  and  that  might  be  procured  in  this  way,  and  especially  of  a 
discovered  species,  our  additions  to  which,  for  tlie  last  five  or  six  yeori.  Iun>i 
been  far  behind  other  Ornithological  Museums  in  Ibis  country  and  elsewhc  ~ 
and  conacqneatly  bos  lirought  our  collection  to  a  comparative  stand  slill. 

The  Committee  would  also  call  allenlion  In  that  portion  of  the  Library  d»- 
voted  to  Ornithology,  Since  the  death  of  the  late  Dr.  Wilson,  only  such  boot! 
uo  the  subject  then  going  on  in  parte,  and  fur  which  he  made  apptopriilios, 
have  been  continued,  thereby  causing  some  leading  periodicals  and  elliW-. 
works  to  be  dropped,  thus  impairing  tbe  value  of  the  whole  as  a  Libraryof 
reference.  Very  many  important  books  published  during  the  lost  lew  yeutira 
wanted,  and  to  keep  up  with  the-  present  stale  of  Ornithological  Stieee* 
throughout  the  world,  it  is  necessary  that  students  should   be  i' '  '    " 

the  latest  and  beet  authors. 

Bcspertfully  s 
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Uon,  1 ;  Vmrj  Department,  1 ;  L.  H.  Morgan,  1 ;  Dr.  Hassler,  1 ;  Sanitary  Com- 
misffioD,  1 ;  Dr.  H.  0.  Wood,  Jr.,  1 ;  in  exchange,  1  j  Don  Rafael  Arango,  1. 
Toul,  1131. 

And  were  dirided  as  follows : 

Journals,  798  ;  Conchology,  149 ;  Geology,  46 ;  General  Natural  History, 
46;  BoUny,  21 ;  Ornithology,  20  ;  Bibliography,  9  ;  Entomology,  8  ;  Anatomy 
and  Physiology.  7  ;  Herpetology,  6  ;  Physical  Science,  6  ;  Helminthology,  5  ; 
Mineralogy,  3 ;  Voyages  and  Travels,  3  ;  History,  3  ;  Chemistry,  2. 

Of  these  10  yolnmes  and  91  pamphlets  were  received  through  the  Concho- 
logical  Section. 

The  duplicate  works  which  have  accumulated  from  time  to  time  have  been 
catalogued,  priced  and  packed,  preparatory  to  sending  them  to  Wm.  Wood  A 
Co.,  of  New  York,  for  sale.  Selections  from  these  duplicates  to  the  value  of 
$150.00  have  been  exchanged  by  the  Library  Committee  for  a  copy  of  Elliot's 
Birds  of  North  America. 

During  the  year  the  books  in  the  Conchological  Department  have  been 
newly  catalogued  and  numbered.  The  latter  arrangement  has  been  produc- 
tire  of  all  the  good  results  anticipated,  and  demonstrates  the  necessity  of  ex- 
tending the  same  system  of  numbering  throughout  the  entire  library,  at  as 
early  a  date  as  possible. 

Ail  of  which  is  respectfully  submitted. 

Edw.  J.  Nolan,  Librarian, 


REPORT  OF  THE  RECORDING  SECRETARY. 

During  the  year  ending  November  30th,  1869,  there  have  been  elected  thirty- 
three  members  and  eleven  correspondents. 

The  death  of  the  following  members  and  correspondents  have  been  an- 
Bounced. 

Five  members,  namely  :  Mr.  John  Cassin,  Mr.  Chas.  N.  Bancker,  Mr.  Jason 
L.  Fenemore,  Dr.  Chas.  D.  Meigs,  Mr.  Fred.  Klett. 

Four  correspondents,  namely:  Frederick  Cailliaud,  Herman  Von  Meyer, 
Mp.  George  J.  Durham,  Dr.  T.  H.  Turner,  U.  S.  A. 

The  number  of  papers  contributed  and  ordered  to  be  printed  in  the  Pro- 
ceedings and  Journal  during  the  year  has  been  thirty- six,  as  follows  : 
In  the  Proceedings  thirty-three,  namely: 


Prof.  Joseph  Leidy 2 

P.  B.  Meek  k  A.  H.  Worihen 6 

George  N.  Lawrence 1 

Dr.  John  L.  LeConte 3 

John  Cassin 1 

Jacob  Ennis 1 

Dr.  W.  W.  Keen 1 


Prof.  E.  D.  Cope 7 

Thomas  Meehan 4 

Elliott  Coues 1 

Isaac  Lea 3 

Capt.  C.  M.  Scammon  (edited  bv 

E.  D.  Cope) '...  1 

Dr.  C.  Johnson I 


Robert  Ridg way.. »     1  I  Dr.  J.  G.  Richardson 1 

In  the  Journal  three,  namely : 

J.  Barnard  Davis,  1 ;  Alphonzo  Wood.  I ;  Jos.  Leidy,  including  all  the  Nos. 
of  Vol.  7. 

There  were  four  papers  recommended  to  be  printed  in  the  American  Journal 
of  Medical  Sciences,  namely  : 


Dr.  Christopher  Johnson 1 

Dr.  S.  W.Mitchel 1 


Dr.  William  Pepper 1 

Dr.  James  Tyson 1 

One  paper  to  be  published  in  a  Medical  Journal  to  be  selected  by  the  author. 
Dr.  J.  G.  Richarilson. 
There  were  four  papers  withdrawn  by  their  authors,  namely  : 
E.  D.  Cope,  papers  16.*),  170  and  180. 
Mr.  Cassin's  paper  No.  168,  withdrawn  by  Mr.  B.  A.  Hoopcs. 

All  of  which  is  respectfully  submitted. 

Samuel  B.  Howell,  Reeordin^f  Secretary 
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REPORTS  OF  THE  CONCHOLOQICAL  SECTION. 

RECORDER'S  REPORT. 

OuTlng;  tbe  jear  ending  Dec.  2d,  1869,  tb«Te  bnve  been  elected  oEie  member 
and  ihree  correspODdeatB. 
Oae  member  has  resifpied. 

Papers  have  been  accepted  for  pubticatioa  ia  the  Journal,  by  tbe  rollowing 
aulhora : 

T.A.Conrad, 6        John  H.  RtdGeld 1 

G.  W.  Trjon,  .Jr _.  9        3.  R.  BoberCi >  1 

W.  M.  Gabb B        Theo.  Gill,  M.D _  1 

W.  Harper  Pease 3        W.  H,  Dall _  1 

Jaa.  Lewie,  M.D 2        Ralpb  Tate 1 

Temple  Prime 1         Weelej  Newcomb,  H.D 3 

Binney  aod  Bland 1         J.  G.  Cooper,  M.D 2 

Bespectfully  sabmitted, 

S.  R.  Roberts,  Recorder. 

CORRBaPONDINO  BECRETART'S  REPORT. 

Ta  the  Canehalogieal  Setlion  of  Ihe  Academy  of  Natural  Scienea,  Philadelpkut : 

The  CorreBpoDding  Secretary  would  reapectfally  report  that  letters  have 
been  forwarded  and  received  as  follows,  viz, : 

leeS.  Drc.  31.— To  Dr.  Leopold  von  Schrenck,  St.  Petersbarg,  with  pabli- 
cations. 

1869.  Jan.  B.— To  Hagh  Nevill,  P.R.A.S.,  Galle,  Ceylon,  accepting  proposals 
for  eicbange. 

Mail  13. — To  Lalgi  Benoit,  Messina,  letter  t>{  acknowledgement. 

May  21.— To  Dr.  U.  B.  v.  Rijgersma,  St.  Uartins,  W.  1.,  soliciting  coUec- 


Jane  22. — To  the  Soci£t4  llalacologiqae  de  Belgiqne,  Brnielles,  exchange  or 

To  K.  .K.  BJi-h.  ilerraiinsdudt,  TrEiasyivnntft,  riehnnEes. 
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M^t—B.  Westermann  k  Co  ,  New  Tork|  publications. 

&  L  ibbott,  Boston,  with  pablications. 

&  C.  EolltBf  Portland,  Me.,  acknowledgment  of  pablications. 

IcoD  Vatllant,  Paris,  acknowledgement  of  election. 

Philip  Latlej  Sclater,  London,  acknowledgment  of  pablications. 

L  Cheno,  Paris,  acknowledgment  of  election. 

Prof  0.  A.  L.  Morcb,  Copenhagen,  with  paper  for  publication. 

Jfay  12. — Luigi  Benoit,  Messina,  acknowledgment  of  case  of  shells. 

iifut  5. — D.  C.  Gentiluomo,  Pisa,  exchange  of  publications. 

Oa.  16. — Srlranus  Hanlej,  Middlesex,  Eng.,  with  case  of  shells. 

LABielz,  Hermanstadt,  with  publications. 

Oft  29.— W.  A.  Pryer,  Shanghai,  China,  information  as  to  collecting  shells. 

All  of  which  is  respectfallj  submitted. 

PUU^  Dee.  1,  1869.  E.  R.  Biadli,  Correa,  Sedy. 


LIBRARIAN*  S  REPORT. 

The  Librarian  respectfully  reports  that  there  have  been  presented  during  the 
piNTetr  to  the  library  of  the  Conchological  Section  10  volumes,  91  pamphlets 
MdoMmap.  Of  these  34  were  received  from  authors,  20  from  editors,  30 
6oB  3ocietie.4,  5  from  the  Publication  Committee,  1  from  Wm.  M.  Gabb,  1 
^  Don  Rafael  Arango,  10  from  George  W.  Tryon,  Jr.,  and  one  from  the 
WUiODiaa  Institution. 

liftddition,  thirty-two  pamphlets,  volumes  and  continuations  of  Concholo- 
pcil  work:)  have  been  received  through  the  Academy. 

Darint;  ^^^  year  the  Catalogue  has  been  carefully  revised,  and  the  books 
nabered,  with  the  effect  of  greatly  lessening  the  labor  of  those  referring  to 
ihm. 

Edw.  J.  Nolan,  Librarian. 


CONSERVATORS  REPORT. 

The  Ctmservaior  of  the  Conchulogical  Section  respectfully  reports  that  the 
Ixutioo')  to  the  Cabinet  during  the  year  have  been  as  follows : 

^fixn  Uwr  Lea.  Nineteen  species  of  Unionidm  from  Ouachita,  Arkansas^ 
Cktw^trra  albuli^  RiMssy,  with  oscicle,  from  New  South  Wales,  and  twelve 
iptcifc  of  shells  from  the  island  of  Andaman,  Bay  of  Bengal. 

^^  Beadle.     Three  species  of  Unin^  Auricula  auriamidm,  Lin.,  and  two  un- 
l^&uwQ  jEpfcies  from  Asia;  also  a  Trochua  from  the  West  Indies,  and  Trivia. 
"^^•t/i,  Dillw. 

^n\  Fo^D.  Seven  specimens  of  Baaicon  aruanum  from  Atlantic  City,  fine  spe- 
t'.men<  of  yTatica  heroa  from  Brigantine  Beach,  N.  J.,  and  types  of  Aalarie 
*i'.»^rrt*i^  Kurd. 

^  ^-  Hatdkv,  M.D.  Numerous  specimens  of  Helix  Cooperij  Bland,  and  II. 
O^H'irnt.  Uabb,  from  Weber  Cauoii,  near  Salt  Lake  City. 

'•''•■  W.Trvon,  Jr.     Eleven  species  from  O.  A.  L.  Morch,  of  Copenhagen. 

'  '^  LiCosiTi.     Type  specimens  of  five  species  of  Mdania  described  by  Isaac 

w 

*■  M.  C&RB.  Eleven  species  of  Unio  from  Central  America  and  twentyrfour 
'l^ie-.  oi  hmd  shells  from  San  Domingo,  personally  collected,  including 
*^*crAl  uiidc^icribed  species. 

'*'•'■  T\TE.  S*fventy-scven  species,  numerous  specimens  of  land  and  fresh- 
*»W5lii;U  from  Central  America,  Vciiczuela,  Guayana  aud  Nicaragua,  iu- 
''I'liiiK  ^*  pe-*  <»f  several  new  species  described  in  our  Journal  ;  also  nineteen 
*P^cit-s  ut  land  shells  from  Venezuela  aud  the  island  of  San  Lucia,  W.  I., 
"^••ily  uiidescribed. 
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W.  H.  PiASB.    SeT«Dt7-iiiiia  species  of  mnrlae  sbelli  from  the  Fol^eiiM 

Seas,  iaclndiag  tjpes  of  new  epeciea. 
R.  G.  G.  Stiarhb.     SJitj-fonr  species  of  marias,  fresh  w&ter  and  lond  Bhella, 

priacipall;  from  California,  Oregon,  Sonlb  Carolina  and  Florida,  and  leriD 

Bpecias  ftom  Tampa  Baj. 
F.  A.  Hasslbr,  H.D.     Fine  specimen  of  MarjmrUa  eanua,  Storer,  fine  leriw  of 

Limntea  columdla,  aod  embrjoa  of  Vinipara  llolani  and  Butf/eon  earka. 
W.  U.  Dall.     Fire  ipeciea  of  L^itidie,  t7pei  of  dneriptiona  pabliihed  In  the 

Joaraai. 
W.  S.  W.  Rdbcbinbibqib.    Two  haadred  sod  tirenty-seTeD  species,  princi- 

pallj  marine  mollueca,  personally  collected  by  tbe  dooor. 
Dh.  J.  0.  Cox.     Two  hundred  aad   tweotj-tbree  speciea  land,  freBh-water  aod 

marine  abells  of  Australia,  New  Caledonia  and  adjacent  islands,  inclndlDK 

types  of  many  new  species. 
W.  H.  Ps»9i.     Siity.tbree  species  of  marine  shells  from  the  Polynesian  seas, 

including  tj-pes  of  new  species  pnblisbed  in  tbe  Journal. 
Cbioaoo  AOADliiY  or  Natusai.  SoiihCbh.    Tbirty-four  species  of  Japaneae 

moUusca,  collected  by  F.  Bischoflf. 
Rav.  AkoiM  Qeodt.    Eight  species  of  land  sbella  from  Port  Nalal. 
Shithsoniah  Inbtitction.    Five  hundred  land,  fresb-water  and  marine  ihellB, 

carefully  named  by  Mr.  P.  P.  Carpenter. 
LciQi  BiMoiT.    One  hundred  and  eigbty-aii  species  of  land  shells  from  Sicily, 

inclnding  types  of  most  of  his  descriptions. 
J.  H.   TaoHSOH.     Cgprtapieta,  C.  tonala,  C.  annuim,  C.  obnelata  and  C.  BeekU; 

Trima  eandidula  and  T.  pulac 
SvLTANtrs  Banlbt.     Four  hundred  and  foor  species  of  land,  freab-water  and 

marine  abells,  principally  European,  but  including  a  nomher  of  rare  East 

Indian  sbella,  some  of  them  nndescribed. 
Pici.  TiBTiB.     One  hundred  and  seTenty-aii  species  of  Buropean  land  and 

freah- water  shells. 

Smaller  cotlecllons  have  been  received  from  Gabriel  Duqn^,  E.  H.  Jenko, 
Prof.  J.  Powell,  Edw.  D.  Cope,  O.  A.  Lathrop,  Mrs.  Lewis,  Dr.  Joe.  Leidy,  O. 
W.  Peale,  Dr.  James  Lewis,  Dr.  Samuel  Lewis,  A.  H.  Smith,  John  Wolf,  J.  B. 
Willis,  Dr.  Harrison  Allen  and  W.  L.  Mactier. 

ibtr  of  speciea  presented  during  tbe  year  amounts  to  about  2 
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The  election  of  Officers  for  the  ensuini^  year  was  held,  in  accord- 
loce  with  the  By-Laws,  with  the  following  result : 

Ftaident W.  S.  W.  RUSCHENBERGER,  M.D., 

Vkt-PrtfuIenU Wm.  S.  Vaux, 

Jos.  Carson,  M.  D. 

f^'irrtfponding  Secretary Ed w.  D.  Cope. 

Llrnrvm Edw.  J.  Nolan,  M.  D.   • 

Tmrnrrr Wm.  C.  Henszey. 

i\ratori Jos.  Leidy,  M.  D., 

Wm.  S.  Vaux, 
Geo.  W.  Tryon, 
Edw.  D.  Cope, 

(Wi7 Isaac  Lea, 

Isaac  Hayes,  M.  D., 
Robert  Bridges,  M.  D., 
Edw.  S.  Whelen. 

IWntion  Cf/mmittee Jos.  Leidy,  M.  D., 

Rolbt  Bridges,  M.  D., 
Wm.  S.  Vaux, 
Jas.  Tyson,  M.  D., 
Edw.  J.  Nolan,  M.  D. 

^'"^mitt^c  on  Finance Robt.  Bridges,  M.  D., 

Wm.  S.  Vaux, 
A.  H.  Smith. 

*..«%  S^creiar, S.  B.  Howell.  M.  D. 
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ELECTIONS  FOE  1869. 


Dte.  29,  laeB.— Albert  Peale,  Edw.  A.  Spooner,  M,  D.,  Franklin  Piatt,  Jr. 

Jan.  2S,  1869.— William  U.  Wilson,  Caleb  S.  Hallowell,  R.  J.  Levis,  U.  D, 

Ftb.  23.— Hector  Tjodale,  Theodore  Cajler,  William  Dnltj,  CbarleB  Uorril. 

March  30.— John  Birkinbine,  James  Oreer,  Dayton,  U.,  Douglass  E.  Bannan, 
U.  D.,  U.  3.  N.,  Qeorge  0.  Henszef. 

April  21.— Isaac  S,  Fogg,  J.  S.  Withron,  John  C.  Sinclair. 

/uru  29.— N.  Roe  Bradner,  H.  D. 

April  21.- Henry  Bower. 

JTay  25— William  B.  Corbit,  William  Rndder,  Persifor  Fraier. 

Jmte  29.- Barry  Bmlen,  Charles  B.  Nancrede,  M.  D. 

S^l.  28.- Thomas  H.  Streets,  Smyraa,  Del.,  Nathaoiel  0.  Hacomber. 

Julg  29.— Chas.  L.  Cassin,  M.  D.,  U.  S.  N. 

Aug.  31. — John  C.  Spear,  H.  D.,  U.  S,  N.,  James  Lanmaa  Harmar,  Faosto 
B.  Rendon,  H.  D.,  Ouayaqoil. 

S^L  38.- W.  H.  Finn,  M.  D. 

Nov.  30.- Henry  C.  Uiller,  Z.  U.  Humphrey. 

Number  ofiaembers  elected  Id  IB6E) 3S 
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CORRESPONDENCE  OP  THE  ACADEMY, 

For  1869. 


January, — Dr.  G.  A.  Martius,  announcing  the  death  of  Herr  Dr.  Carl  Fried- 
rich  Philipp  Ton  Martins. 

William  H.  Darlington,  acknowledging  receipt  of  notice  of  election  as 
member. 

J.  S.  Wilson,  acknowledging  receipt  of  notice  of  election  as  correspondent. 

John  R.  Willis,  with  collection  of  fishes  forwarded. 

R.  Osten  Sacken,  asking  that  a  wood  cut  be  sent  to  A.  S.  Packard. 

Joseph  F.  Berg,  acknowledging  receipt  of  notice  of  election  as  correspondent. 

James  Orton,  acknowledging  receipt  of  birds  sent. 

Wistar  Morris,  with  check  for  $100,  and  making  suggestions  in  regard  to 
the  location  of  the  proposed  new  building. 

A.  J.  Morrison,  returning  thanks  for  permission  to  visit  museum. 

Ellas  Lewis,  Jr.,  asking  permission  to  visit  museum  and  library. 

H.  v.  Poiziez,  in  regard  to  sale  of  a  collection  of  specimens. 

Thos.  Earkins,  in  regard  to  collection  shipped  from  France. 

John  Tomes ; 

A.  Milne  Edwards ; 

Samuel  Haughton ; 

T.  Spencer  Cobbold ;  severally  acknowledging  receipt  of  notice  of  election 
as  correspondent. 

Royal  Society  of  Edinburgh  ; 

Soci^t^  Royale  des  Sciences  a  Upsal ; 

Acad<^mie  Royale  des  Sciences  ^  Amsterdam  ;  severally  acknowledging  re- 
ceipt of  Journal  and  Proceedings. 

Institut  Imperial  de  France ; 

Bibliotheca  Universetatis  Lugduno-Batavse  ;  each  acknowledging  receipt  of 
Journal  and  Proceedings,  and  asking  that  deficiencies  be  supplied. 

Soci^t^  de  Physique  et  d'Histoire  Naturelle  de  Geneve  ; 

L'Universit^  Royale  de  Norvege  ^  Christiania;  each  with  publications,  and 
also  acknowledging  receipt  of  Journal  and  Proceedings. 

Smithsonian  Institution ; 

Die  Gesellschaft  f  iir  Beforderung  der  Naturwissenschaften  zu  Freiburg ; 

Die  Naturforschende  Gesellschaft  des  Osterlandes  zu  Altenburg; 

Die  Naturforschende  Gesellschaft  zu  Basel,  Switzerland  ; 

Naturforschende  Gesellschaft  zu  Halle  ; 

Bataafsch  Genootschnp  der  ProcfondervindelijkeWijsbegcerte  te  Rotterdam  ; 

Die  Konigliche  Gesellschaft  der  Wissenschaften  zu  Gottingen  ,* 

Museum  at  Bergen,  Norway  ; 

Royal  Society  of  Northern  Antiquities  at  Copenhagen  ; 

City  Library  at  Hannover ; 

Koniglich  Preufsischen  Akademie  der  Wissenschaften  ; 

Die  Naturforschende  Gesellschaft  zu  Freiburg  Leopoldino-Carolinische 
Deutsche ; 

Academie  der  Naturforscher ; 

Academic  Royale  des  Sciences  k  Amsterdam  ; 

Society  Royale  des  Sciences  &  Upsal ; 

Der  Natvrforscher  Verein  zu  Riga ; 
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8oci£U  Sollandaise  dea  Sciences  ft  Harlem ; 

Kaaiv  public  de  Buenos  Aires; 

Kaiserlichp  Akademie  der  Wisaenschaflen  ; 

FQrallich  JablonowsbisrheD  Gesellacbari  zu  Leipiig  ; 

Soci^'U  HollAndaiee  dee  Sciences  I  Harlem ; 

K&aigliche  uflentlicbe  Bibliotbek  zu  Dresdeo  ;  BeverBll;  acknowledging  re- 
ceipt of  Proceediogs. 

Prof.  J.  Beniy,  wilh  specimens  for  microscopic  examination. 

Instttut  Royal  M^t^orologique  deB  P»jb-Bbb,  sckoowledgiug  receipt  of  do- 
nalioD  to  library. 

F.  A.  Randall,  in  regard  to  sbella  Irft  at  the  Academy. 

Henrj  Woodarci,  in  regard  to  paying  for  fossils. 

D.  Lindley,  with  box  of  spccimeas  aent, 

B.  Waterhouse  Hawkins,  acknowledging  receipt  of  resolutions. 

Kgl.  Norske  Univenitet  Cbriatianin,  asking  for  a  duplicate  let  of  tbe  Acade- 
my's publications. 
Ftbruarg, — Der  Katurwissenachaflliche  Vereio  tir  dag  Furttanthum  Lune- 

Edmburgh  Geological  Society; 

Gesellscbaft  -NaturforscheDder  Freuode  la  Berlin  ;  severally  with  pubUca- 

J.  8.  Latimer; 
A.  A.  Brenemnn  ; 
W.  Kitchen  Parker; 

Dr.   R.  E.  van  Rijgersma;   severally  acknowledging  receipt  of  notice  of 
election  as  correspondencs. 
Lyceum  of  Natural  History; 
Surgeon- General's  OfBce ; 
Library  of  Essex  Institute  ; 

K.  K.  Zoologisch-botanische  Gegellscbaft  in  Wien ; 
VereiD  f  Qr  vaterlandi^che  Naturkunde  in  wartlembnrg  ; 
Smithsonian  laelilution  ;  severally  acknowledging  receipt  of  Proceedinga. 

E.  B.  Worlbiugton,  wisbing  to  parcbase  glass  eyes  for  bird  akioB. 

F.  W.  Putnam,  declining  to  print  paper,  etc. 
A.  S.  Bickmore,  asking  for  a  lecturer. 

C.  T.  SeisB,  asking  information  in  regard  to  memberBhlp. 
C.  Hering,  asking  for  a  apecimen. 

A.  Buucard,  o[fering  to  send  specimens  of  insects,  etc. 
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SftBiel  Powell,  calling  AttentioD  to  a  magic  lantern. 

isdrfv  Sherwood,  offering  to  collect  for  the  Acad.  Nat  Sci. 

HfraiD  Poole,  in  regard  to  the  formation  of  a  Natural  History  Society  in 
Cincli  Coirersitj. 

G<o.  T.  Knight,  giving  information  of  a  collection  for  sale. 

V.  B.  Prrer,  in  reg^ard  to  collections  at  ShanghaL 

J.E.  LeCompt,  in  regard  to  Fin-back  whale. 

A.  Horner,  Jr.,  resignation  of  membership. 

I W.  Dawson,  with  specimens  for  museum. 

i.  S.  Bickmore,  inquiring  for  Prof  Ebell. 

rBirer»it^  Catbolique  de  Louvain,  acknowledging  receipt  of  Journal  and 
PiocMiiin)^. 

Gtifll!>chaft  der  Wissenschaften,  with  publications,  and  acknowledging  re- 
mpt  of  Journal  and  Proceedings. 

ip/.— Acad^mie  Rojal  des  Sciences,  des  Lettres  et  des  Beaux-Arts; 

Soci^t^  Entomologique  de  France  ; 

Boston  Society  of  Natural  History ;  scTcrally  with  publications. 

Soci^te  Imp^reale  des  Natural istes  de  Moscou  ; 

Socii'i^  Lienn^nne  de  Bordeaux  ;  each  acknowledging  receipt  of  Journal 
ud  Proofedings. 

fnf.  Henrr,  in  regard  to  skeletons  of  Batrachia,  etc. 

C«o.  Nerille,  acknowledging  receipt  of  notice  of  election  as  correspondent. 

^n.  M.  Wilson,  acknowledging  receipt  of  notice  of  election  as  member. 

CirriDBton  k  Co.,  in  regard  to  sending  freight  to  the  Amazon. 

Fnd.  Fraock,  in  regard  to  sending  freight  to  St.  Domingo. 

Vn.  C.  Heoszey,  Treas.,  with  list  of  members  who  hare  paid  initiation  fee. 

AQjru5tf  F.  MUller,  in  regard  to  Expedition  to  the  Amazon. 

K.  P.  Burden,  in  regard  to  bark  *♦  Trinity." 

Joi.Jruneg,  resignation  of  position  as  auditor. 

^a^U'  ilfs  Sciences,  Physiques  et  Naturelles  de  Bordeaux,  asking  for  miss- 
<if  B'jinWr?  of  publications  of  Acad.  Nat.  Sci. 

J^fly— Lrceum  of  Natural  History; 

'*''^!:iii'l  Society  of  Naturnl  History  ; 

n.if  iiQ.i  2^iaatsbibliothek  Miiuchen ;  each  acknowledging  receipt  of  Pro- 

Kb.  Akademie  de  Wissenschaften,  acknowledging  receipt  of  Journal  and 

^Qltt)lM)niau  Institution,  with  collection  of  birds  from  Alaska. 
*'*•  Willard  Parker,  in  regard  to  box  sent  to  the  Acad.  Nat.  Sci. 
Mn  J.  LiiwHon,  Sr.,  in  regard  to  the  skeleton  of  a  whale. 
"wf  B.iird.  in  regard  to  monograph  on  Cetacea. 
•^'■i>rtori.  in  regard  to  Haux well's  collections. 

'-("il-  IlotAn.  (fesellachaft  zu  Wien,  asking  for  missing  numbers  of  the  publi- 
'^••■•r.*  of  the  .\cad.  Nat.  Sci. 
Aiknr  Hancock,  acknowledging  receipt  of  notice  of  election  as  corres- 

■■•^''(irt,t, 

°  Wutcrbouse  Hawkins,  acknowledging  receipt  of  notice  of  election  as 

,*  i^.  ^'rst.  announcing  the  death  of  Geo.  J.  Durham,  a  correspondent  of 
'^Mu-l.  Xdt.  Sci. 

«ti' h •*.!!•  r  Scientific  Students  ARSOciation,  with  publications. 

AL:«iiii»  Stiippani.  announcing  the  death  of  Abbo  Joseph  Stabile,  a  corres- 
f'«iiT,i  of  the  Academy. 

^.''*'— Siliweizeripche  Gosellschaft,  Bern  ; 
j^i^jpfDr^ihende  G('.'<ellschaft  zu  Bttml)erg; 
^'  ^'aiurfur«chcr-Vercin  zu  Riga  ; 
t^rfor-cLcude  Gesellschaft  in  Bern;  severally  acknowledging  receipt  of 
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Baeiitb  Tmp^rUle  d'Agricnlture  de  L^od,  with  publicatiooi,  and  Mking'fbr 
misBiag  ODmberB  of  tbc  pubtkatioDS  of  tbe  Acad.  Nat.  Sci. 

Katurforacbenden  Oesellecbaft  in  Bern,  wiib  publicUioni. 

L'Acad^mie  Rojralo  Su«doise  des  Sciences,  StocVbolin,  with  pnbliutei^ 
and  asking  for  mlsBing  numberi  of  Journal. 

JoliD  Speecbej  Golch,  in  regard  to  making  collectioni  in  Aottralia. 

Ghria.  Riinaebaum. 

Julg. — SmitliBODian  Inetltiition.     Magjar  tudom&njoa  Acadtimia,  wilhd»- 

New  York  State  Library  ; 

Surgeon  Gen.  Office,  War  Dept.  U.  3.  ; 

Acad6mie  Royale  de9  Sciences  de  Belgiqne,  BBTcrallj  acknowledgiBf  te 
receipt  of  ProceedingB. 

Boston  Society  of  Natural  HiBtorjr,  acknoirledging  receipt)  of  Jonrnilnt 
Proceed!  ngB. 

L.  J.  Deal,  witb  resignation  of  J.  J.  Slepbensoii's  membertbip. 

Stpitbsonian  Inatitulion.  thanks  for  egg  of  Great  Auk. 

Public  Library  of  Boston,  acknowledging  receipts  of  two  pamphlet!.. 

Dr.  J.  S.  BilliagB.  asking  to  borrow  books. 

Harrj  Emien,  acknowledging  receipt  of  notice  of  eleclion  m  a  inembti* 

AugutI, — Bssex  Institute,  acknowledging  receipt  of  Proceedings. 

Akademie  der  Wissenscbaflen,  Berlin  ; 

Natarbistorischer  Terein  in  Ausbarfc ; 

Naturforscbende  Oeseliscbnft  zu  llalle,  seTerally  with  pnbUcations. 

Literary  and  Philosophical  Society  of  Mancbester  with  publication,  ui. 
aelciog  for  missing  aambers  of  pablicatioDS  of  Acad.  Nat.  Sci. 

Socidt4  de  Physique  et  d'Hisloire  Natnrelle  de  Geo^Te  with  pnblkatlM^ 
and  acknowledging  receipt  of  Journal  and  Proceedings. 

Geo.  H.  Cook,  in  regard  to  bones  of  Uosasaurus. 

Vanderhorst  ft  Boegler,  pnckage  received  from  Holland  for  Acad.  Nat.  SeL— 

Jas.  Backhouse,  in  regard  to  naturalist  in  Australia. 

D.  n.  Storer,  in  regard  to  report  on  fish  of  Massachusetts. 

Chaa.  L.  Cassia,  M.D. ; 

Wm.  B.  Corbit,  each  acknowledging  receipt  of  notice  of  election  a*  mca- 
ber. 

J.  A.  HcNiel,  Prof.  Henry,  0.  C.  Uarsb,  0.  N.  Bryan. 

Seplember. — Naturforscbende  Gesellacbart  in  Ziirich,  acknowledging  receipt 
of  Proceedings. 

H.  V.  Hollowbnsb,  in  regard  to  minerals. 

J.  Aitkeo  Ueigs,  wilb  address  of  F.  E.  Rendon,  M.D. 

J.  0.  Spear,  acknowledging  receipt  of  notice  of  election  as  member. 

Geo.  DaTidson,  with  specimens  sent  Acad.  Nat.  Sci. 
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Xmrfbnchende  Terein  in  Brfinn,  acknowledging  receipt  of  Proceedings 
mi  Kidinfif  pablicAtion. 
;.  H.  BIftke ; 

/.  A.  Allen,  each  acknowledging  receipt  of  paper  on  Cetacea. 
i  5.  Honfordf  in  regard  to  six-toed  cat. 
Tuderfaorst  k  Boegler,  in  regard  to  package  from  Holland. 
Ukw  T.  Morrit,  inTitation  to  see  freezing  apparatus. 
A.  v.  Boyd,  in  regard  to  sending  specimens. 
Dr.  J.  T.  Bojnton. 

/.  R.  Willis,  asking  that  diploma  be  sent. 
Tkof.  Meehan,  with  address  of  Dr.  Mueller. 
LD.  Bsfietty  in  regard  to  collections  in  Hajti. 
T.  W.  Hojt,  asking  for  copj  of  Constitution. 
L  Z.  Verrell,  in  regard  to  Chinese  reptiles. 
B.F.  Madge,  in  regard  to  fossils  in  Kansas. 
Dr.  H.  E.  Tan  Rijgerama,  in  regard  to  collections  in  St.  Martins. 
E  W.  HoUowbnsh,  in  regard  to  fossil  wood. 
H.  G.  Macomberi  acknowledging  receipt  of  notice  of  election  as  member. 

Jfmmbtr, — New  York  State  Library  ; 

Librarr  of  Congress,  each  acknowledging  receipt  of  Journal. 

J.W.  Dowsiog,  M.D.,  ofTering  to  collect  for  Acad.  Nat.  Sci. 

Wb.  Smith,  asking  in  what  way  he  can  serre  the  Acad.  Nat.  Sci. 

lit.  Often,  asking  in  regard  to  specimens. 

Idvtrd  Bitchcock,  ofTeriug  to  lend  fossil  bones. 

J.  S.  Joclyn,  in  regard  to  •*  Nature." 

J.  P.  Peck,  in  regard  to  white  fish. 

i.  A.  Haazwell,  in  regard  to  making  collections. 

W.  H.  Finn,  M.D.,  acknowledging  receipt  of  notice  of  election  as  member. 

G.  A.  Williams,  in  regard  to  an  exchange  of  specimens. 

Dmntter. — Prof.  Edward  Hitchcock,  with  box  of  specimens. 

F.  W.  Packard,  in  regard  to  the  McNeil  reptiles. 

J-  A.  AUvn,  offering  to  send  paper  on  Massachusetts  Mammalia. 
Prof.  Henrr,  asking  the  return  of  skulls  belonging  to  Smithsonian  Insti- 
tation. 

Scbwfiterisch  Naturforschender  Gcsellschaft  Bernd^  with  publication. 
Cbriitioe  Hood,  in  regard  to  six-toed  cat. 
i.  A.  AllfD,  with  copy  of  paper. 

G.  H.  Lawi^on,  asking  information  in  regard  to  the  Acad.  Nat.  Sci. 

Whole  number  of  letters  received  during  1869,  218. 
*     »»  "  "        written      "  "      137. 

Edward  D.  Cope, 

Corresponding  Secretary, 

•Number  of  letters  written  in  18G8  and  not  printed  with  the  report  last  year,  163. 


DOBATIOITB  TO  LIBBABT. 


DONATIONS   TO   THE   LIBRARY. 

1869. 

JOURNALS  AND   PERIODICALS. 


I  ForhaDdlingur. 


3WEDEM. 
Stockbolta.     Ofiersigt  af  K.  Vetensknps-Akaderai 
22—36.      1B6B — 186B,      From  tha  SocifltjT 
KoQgliga  Srenaka  VetensknpB  AkademJens  Haudlmgar.     Mf  FUJI, 

—  1867.     From  the  Society. 
Lefnad  sleek  DID  gai  dfrer  K.   3.  TetenakapB  Akndemieiu    ellei  b  II 
Aflidna  Ledam5t«r.     Baud  I,  Hftfte  I,  1869.     From  th«  Societ}-. 
Upsal.     Nova  Acta  Regite  Socielatla  Scientiarum,  UpsallaiuU.      Sehei 
Vol.  VI,  Fasc.  3,  1B6B,     From  the  Societj. 


NORWAY. 


Ghrlstiania.     PorhandliDger  i  V[deDBkiibs-Sel8<]abet  i  Ohristiania, 

186B.    From  the  Society. 
Begistre  til  ChrisliaoiAVidenskaba  aelakabi  Forhaadllager.     I8S8 — IMI— 

From  tbe  Society.  3 

Kyt  UAgazin  for  Natorndenekdherne.     VoU.  1—16.     183T— I8M.    Fro^^ 

tbe  Royal  Norwegian  DniTersity. 
Norsk  Meteorologiek  Aarbog  for  1867,  1868.     Prom  the  Heteorolock^^ 

Society. 
Ueteorologiekfl  Jagttagelaor  paa  Chrlatiacia  ObaarvAtoiiom,    IHT  nB 

186a.     Prom  the  Obaerrntory. 
Tre  Akademiike  Taler  pan  Uaiveraiteta  A&reTaat  deo  Sden  Septvmbar  if 

M.  J.  Hoiirad.     1863.     From  the  Society. 
Det  K.  Norake  Frederike  UDiverailets  aarsberetniOK  for  Aaret   I86T  mtL 

Bilage.     1S6S.     From  tbe  Daiirersity. 
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Imcob.  Bnlletin  de  la  Soci^t^  ImpiSriale  des  Nataralistes  de  Hoscon.    Ann^e 

]86d.    Nob.  1,  2  and  3.     From  the  Society. 
^|i  Arbeiten  det  Naturforscher-Vereins  za  Riga.    Neae  Folge.     2eB  Heft. 

From  the  Society. 
8L  PMenbarg.    Balletin  de  l' Acad6mie  Impdriale  des  Sciences  de  St.  Peters- 

barg.    Tome  XIII.     Kos.  1 — 4.     From  the  Society. 
Iteoiret  de  TAcademie  Imperiale  des  Sciences  de  St.  Petersburg.    Tome 

III,  No.  1,  to  Tome  XIV,  No.  2.    From  the  Society. 

HOLLAND. 

AMtrdAm.    Verhandelingen  der  K.  Akademie  van  Wetenschappen.    Elfde 
Decl.    1868.     From  the  Society. 
Tenligeo    en    Ifededeelingen    der  K.   Akademie  ran    Wetenschappen. 
ifileeling  Natnarkunde.     Tweede  Reeks.     Tweede  Deel,  Afdeeling  Let- 
terkuDde.  Elfde  Deel,  18C8.     From  the  Society. 
PtocesMD- Verbal  ran  de  Gewone  Vergaderingen  der  K.  Akademie  van 
Wetenschappen.     Afdeeling  Natuurkunde      Van  Mei  1867  tot  en  met 
April.  1868.     From  the  Society, 
iurbock  ran  de  Akademie  van  Wetenschappen  gevestigd  te  Amsterdam. 

1867.    From  the  Society. 
Auales  llasei  Botanici  Lagduno-Batavi,  edidit  F.  A..  G.  Miquel.    Tome 
III,  Ftscicnli  VI— X.     1867.    From  the  Editor. 
li|U.    Archives  Neerlandaiscs  des  Sciences  Kxactes  et  Naturelles,  publides 
ptr  la  Soci^t^  HoUandaise  des  Sciences  a  Harlem.    Tome  III,  Ime — 
6iDe  Livn.     1868.     From  the  Society. 
Ucm.   ADoalen  der  Sternwartc  in  Leiden,  Hcransgegeben  von  Dr.  F.  Kaiser. 
Crtter  Band,  1868.     From  the  Observatory. 
Archires  du  Mnsde  Teyler.     Vol.  I,  Fasc.  4me.    Vol.  II,  Fasc.  1  and  2me. 

1869.    From  the  Museum. 
Xatuurkundige   Vcrhandlingen  van    dc    llollandische    Maatschiippij   dor 
Wetenschappen  te   Huarlem.    Tweede  Vcrzameling,  25e  Deel.     1868. 
From  the  Society, 
htterdam.    Nienwe  Verhandlingcn  van  het  Bataafsch  Genootschap  der  Proe- 
fooder-Tindelijke   Wijsbe^eerte  te  Rotterdam.     Tweede  Reeks,  Eerste 
Decl,  1,  2  and  3  Stuk.     1867.     From  the  Society. 
'trecbt.    Noderlaudsch  .Meteorologisch  Jtmrboek  voor   1867.     Parts  I  and  II, 
1?6H,  1  jte  Deel.     Uitgegcveu  door  het  K.  Nederlandsch  Meteorologisch 
iutitout,  1867.     From  the  Institute. 

GERMANY. 

Lienbnr^r.    Mittheilungen  aus  dem  Osterlande.     18er  Band,  Sos  und  4cs  Heft. 

IWH.    From  the  Society. 
Upbor|.    Zwaniigster  Bericht  des  Naturhistorischen  Vereins  in  Augsburg, 

HW.    From  the  Society. 
**»berf.    Sfchste,   7e  und  fie  Berichte  der  Naturforschenden  Gcsellschftft 

u  Bamberg.     1863 — 1868.     From  the  Society. 
'•rlitt.    Archiv  fQr  Naturgeschichte.     Herauspegeben  von  Dr.  F.  H.  Troschel. 
33er  Jfthrg.,  6e8  Heft,  to  35cr  Jiihrg.,  lea  Heft.     From  the  Editor. 
MoBttf^t^richt  der  K.  P.  Akademie  der  Wissenschaftcn  zu  Berlin.     Aug., 

IKH.  to  Oct..  1H«;9.     From  the  Society, 
^b^ikmliiic  htr  und  Mathematiiiche  Abhandlungen  der  K.  Akademie  der 

Wi*ft.n«rhafien  zu  Berlin,  18G1».     From  the  Society. 
feUfhnfl  der  Deutschen  geologiflchen  Gesellschaft.     XX   Band,  3  Ileft, 

U)  .XXI  Band,  3  Heft.     From  the  Society. 
Wiwhrift  fur  die  Gesammten  Natiirwissenschaften.  Herausgogeben  von 
dem  .Nsturw.  Vereine  fiir  Sachien  und  Thiiriugcn  in  Halle.   Jiihrg.  1868. 
3ler  Band.     1868.     From  the  Society. 
^HbfBschrlft  des  Vereines  xur  BefOrderung  des  Garten baues  in  den  K. 
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Prenssisclica  Staaiea  Tur  O&rtnerei  uiid  Ffluuenknnde.  Nos.  29  et  Kq. 

1C6S.     From  Ihe  Socielj-. 
SitzuD^sberictitc  der  Gesellscbaft  Nftlarforechender  Franade  la  Berlin  im 

Jahro  1868,  1869.      From  the  Society. 
Mathematiscbe  und  Pbyaikuliscbe   Abhsndliingui  der  K.  Ak&damie  dcr 

Wissenscbaften  zu  Berlin,  186T,  1868.     Prom  the  Societj. 
Boon.      VerliBDdlungeD   dee    NaiurhiBtorischea   VereincB    der    PreauischcD 

Rhcialande  iiud  Westphalena.      25er  Jahrg.      1868.     FroiD  the  Society. 
Bremen.     Abbandlnngen  heraus^egeben  rom  NaturwiaseDBchartlicheii  Vercine 

zu  Bremen.     2  Band,  1  Heft,     liremen,  1863.     From  the  Society. 
BrQDO.     VerhacdluDgcD  des  NaturfarscbendeQ  Vereiaes  in  Bruna.     VI  Band, 

1867.     From  the  Society. 
CaBsel.    Jouroal  fiir  Oraithologie.     Beraaegegeben   voa  Dr.  Jeaa  CKbanlA. 

XVI  Jahrg.,  Ueft  4,  to  XVII  Jahrg.,  Heft  G.     Pnrehased. 
Ualttkozoologi»che  Blatter.     15  Band,  6—11  Bog.     Pp.  117  to  226.     Pur* 

Cbemnitz.     Bister  uad  Zweiter  Bericht  der  HaturwiwenichafUicheo  Oetell- 

schaftzu  Chemnitz.     1864— 1S68.  8to Tract,  1B68.    From  the  Society. 
Danzig.     Schriflea  der  Naturforschenden  OeselUchaft  in  Daaiig.  Neoe  Folge. 

2en  BandcB,  2es  Uefi,  1869.     From  the  Society. 
NoTorum  Actonim  Academiie  Cxsarese   Leopoldino-Carolins  Germaiiics 

Katurx  Guriosorum.     34  Vol.,  1868.     From  the  Society. 
Darmstadt.     Notizhlatt  desVereina  fur  Erdkande  nnd  vencandte  WiaseDSchAf- 

ten  in  Darmstadt  nnd  des  Uttlelrheinischen  geologischen  Verein.     Ill 

Folge,  6  and  7  Heft,     From  the  Society. 
Draaden.     Sitzuaga-Bericbte  der  Natnrwiaaenschafllichen  Oeaellschafl  lais  in 

Dresden.    Jabrg.  1868,  No.  10,  lo  1869,  No.  6.     From  the  Society. 
Emden.     Dieiundfunfzigater  Jahreebericht  der  Naturforschenden  OesellHchafl 

\a  Emden.     186T.     From  the  Society. 
Fraokfurt-Am-Maia.     Der  Zoologische  Garten.    IX  Jahrg.,  No.  7,  to  X  Jahrg., 

■     No.  8.     From  the  Editor. 
Freiburg.  Berichte  iiber  die  Verhandlnngen  der  Naturforachenden  Oesellschaft 

£U  Freiburg,  J.  B.     Band  V,  Hea  I,  1868.     From  tbe  Society. 
Gieaaen.     Dreizehntec  Bericht  der  Gberhesaischen  Gesellachaft  fur  Matiir  und 

Heilkunde,  1869.      From  the  Society. 
Gotha.     Hittbeilungen  aus  Jualus  Perthes  Geographiacher  Anstalt.     Von  Dr. 

A.  Pelermann.     1B68.     XI  nnd  XII  Erganznngsheft,  Noa.  24  and  K. 

Pnrchiiaed. 
(tottin[:.'>i       NiK'lirldili'n  v"ii  .Ur  K.  C.^'olhcTinfl  d-r  Wjf.^.'n.":1inni>n  xinA  der 
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Zir  Getchichte  der  Unseen  der  K.  Akademie  der  Wlssenachaften.    I  d&s 

bououche  Museum.     From  the  Society. 
AlBAOftcb  der  K.  B.  Akad.  der  Wissenscbaften,  1867.     From  the  Societr. 
BcobacbtuDgeu  des  Mcteorologischen  ObserTatorinmSi  von  1851 — 1864 

1M9.    From  the  ObserTatorj. 
Abhandlangen  der  Historischen  Classe  der  K.  B.  Akademie  der  Wissen- 

Kbaftea.    lOenBandes,  3e  Abth.     Philosophisch-Pbilologischen  Classe. 

lien  Bandes,  2e  Abth.     1867.     From  the  Societj. 
hmbcTK.    Abhandlungren  der  Naturhistoriscben  Gesellschaft  zu  Niimberg. 

IV  Band,  1868.     From  the  Society. 
OlHibtch-am-Uain.   Neunter  Bericbt  des  OfTenbacher  Yereins  fur  Natnrkunde 

iiber  ^eine  Thiitigkeit  OfTenbach-am-Main,  1868.     From  the  Societr. 
htL   A  Mafcyar  Tudomanjos  Akad^mia  Ertestoje.     Elso-Evfolyam.     I — 17. 

i^zam.     Masodik  ETtolyam,  I — 8  Szam.   1867,  1868.     From  the  Society. 
ILTaJom.  Akademia  Almanach.     1867,1868.     From  the  Society. 
lUgjar  Akademiai   Ertesto.     A  Mathematikai  ^s   Termeszettaidomanyi. 

O*ztalyok   Kozlonye.     Hatodik  KOtet.     Elso  «  Masodik.  Fiiget,  16'36. 

From  the  Society. 
Nithematikai  ^s  Termeszettudom&nyi  Kazlemenyek  TonatkozoUg  a  bazai 

Viszonyokra    Kiadya   a  Magyar  Tudom.  Akad.  IV.  Kotet.  Ib65,  1866. 

From  the  Society, 
i  M.  Tuilom.     Akad.  Evkomjvci  Tizeneg^'edlk  KOtet.     IV  and  VI  Darab. 

iBtiO,  1867.     From  the  Society. 
ErteLezesek    a    termeszcttudomanyi   Osztaly    Korebol.      I — XII    Szam. 

Matbfmatikan  O^ztaly  Kordbol.  1  and  II  Szam.  1867,  1868.     From  the 

Society. 
Ugiuncii  Eeszlcktek.     1  KOtet,  1 866.     From  the  Hungarian  Academy. 
fbf.    Siizungstierichte  der  K.  B.  Gescllscbat't  der  Wissenscbaften  in  Frag. 

J*brj;   1868.     Jan.— Dec.  1868,  1869.     From  the  Society. 
ibhau<llui)gvn  der  K.  B.  Gesellschaft  der  Wissenscbaften  vom  Jahre  1868. 

•j-l»r  F»)ljre.  "Jer  Hand.     1869.     From  the  Society. 
fe|cn9^urJ:.     Flora  oder  all^^cmeine  botanische  Zeitiiiig,  herau?gegeben  von 

>i':r  k.  H.  botauischeu  Cve^^ellscbatt  in  Uegensburg.     Neue  Keiiie.  XXVI 

Jihr^.  1868.     From  the  Society. 
Cvrriii|M»ndt:nz-BlAtt  des  Zoologisch-mineralogischen  Vercincs  in  Regens- 

bur^.     J^er  Jahrg.,  1868.     From  the  Society. 
>tcttio.    £nioniologi.'<cbe  Zeitiing.    HerHU:*};egebeb  von  dem  entoroologiechen 

VertiDv  zu  Stettin.     'iUer  und  3Ucr.Jiilirgsing.   1m»j8.     From  the  .'society. 
Vattprt.    Ncui'S  Juhrbucb    tur   Minenil();fic,  Geologic    und   Pala-ontologie. 

1j*«h,  Oe*,  to  lh6U,  5es  Heft.     From  the  Editor. 
Wurtenihvrj^ijche  Nuturwis.scnschatiliche  Jalireshefte.     25er  Jahrg.,  les 

iitrft.     l^^«j:^     From  the  Editors. 
Wica.    Jitiirbuch  dvr  K.  K.  Geologischen  Reichsanstalt.     Jahrg.  ISG8.  XVIII 

Bdu  1,  No.  3,  to  Xl-\  Hand,  No.  2.     From  the  Society. 
JthrliitcU   der   K.   K.  Geologtschen   Keichs^anstalt.     Jahrg.  1808.     XVIIl 

Buu'l.  No.  4,  to  XIX  Band,  No.  4.     From  the  Society. 
VtriuiiW! linden  der  K.  K.  Geologischen  Reichsanstalt.  No.  6,  1809.  From 

ilitf  .***iciety. 
Vcriiaii-iliiiigcn  dor  K.  K.  Zoologiscli-botanischen   Gesellschaft  in  Wien. 

XVI H  Baud,  1  —  4  Heft,  1868.     From  the  Society. 
l>eDk-(.hriMfu    der   K.    Akademie   der    Wissenscbaften.      Mathematisch- 

Niitur\\i>9en!4ch<iftlu'he  CIiis.se.     2ber  Bund,  1868.     From  the  Sueiety. 
iJitiuUi^^hrrirht    der    K.    Akuilemic    der    Wissenscbaften,   .M;ithi:mHti:<ch- 

.Niiiurw  t-^eii<<('h:iftiirhc    Clnsse.     57    Band.     Erste   Abtheil,    I — 5  Heft. 

Zwriie  Abtheil,  1—6  Heft.     Ij8  Baud.     Zweite  Abtheil.,  1  Heft.      1868. 

Kniui  llie  J^ticiety. 
"'anbor^'.     Verbuii'liungen  der  Physical-Meiiecin  Gesellschaft  in  Wurzburg. 

Neue  Fulge,  I  Bund,  2  und  3  Huft,  1868.     From  the  Society. 
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SWITZBBLAND. 
Basel.     Verbkodlniigea  der  Natnrroracbenden  Gesellichaft  In  Buel.    5cr 

Theil,  2eg  Beh,  1869.     From  th«  Societ;. 
Bern.     MiUbeilungea    der  Naturforachendea  Oesellschnft  in  Bern  aus  dim 

Jftbre  1868.    Nob.  654—683.     1869.    From  the  Society. 
Eiaeieden.  Verhandlangen  der  Schweiterigchea  Naturforecbenden  Qeeellechaft 

in  Einsiedea.     52  Jab  res  Teraamm  lung,  1868.     From  the  Society. 
Oeneva.     Bibliotheqne  CDiTerBelle  et  Rerue  SuiHe.    Noa.  131  to  142,  waoting 

No.  136.    1868.    From  the  Editor. 
Ugmoirea  de  U  Sociit£  de  Physique  et  d'Hiatoire  Natarelle  de  OencTa. 

Tome  XIX.  2e  Partie,  and  Tome  XX,  Ime  Partie.     Front  the  Society. 
Lausanae.    Bulletin  de  la  Society  Vaudoiae  dee  Science*  Naturellea.     Vol.  IX, 

No.  6i,  to  Vol.  X,  No.  61.     From  tbe  Society. 
Nenchatel.     Bulletin   de   la  Saci^l^   des  Scieuces  Natarellei  dea  Nenchalel. 

Tome  Till,  ler  Cahier.     1868.     From  the  Souiety. 
Zurich.     VicrteljahrsBchrift  der  Naturrorschenden  GeselUchaft  in  Zdricb.  I3er 

Jahrg.,  lea  and  2e8  Heft.     186T.    From  tbe  Society. 
BEI^GIUU. 
Brniellea.     Aanaaire  de  I'Acitdemie  Boyale  des  Sciences,  dea  Lettres  et  des 

Beaux- Arti  do  Belgiijue,  1869,     3Sme  Ano^e.     From  the  Society. 
Bulletin  of  the  same.     STme  Annde.     Vole.  XXV  and  XXTI.  1868.    From 

tbe  Society. 
Uemolres  of  the  aame.     Tome  XXXTII.     1869.     From  the  Society. 
An  Dales   Ueteorologique   de   I'Obaerratoire   Boyal   de   Bruzellea.       2me 

Ann^e.     1868.     From  A.  Quetelet. 
Liege.     U^moires  de  ta  Soci£t4  Royale  des  Sciencea  de  Li^ge.     2me  Serie. 

Tome  II.  186?.     From  the  Society. 
LODTain.      Aunoaire   de  I'Uiiiieraicd   Catholique   de  Louvallt    1869.      33me 

Annfee.     From  the  Onitersity. 

FRANCE. 
Augers,     yemoirea  de  la  Soci&t6  Imperiale  d'Agricnltnre,  Sciences  et  Arta 
d'Angers.     Nouvelle  Periode.    Tome  lime,  Nos.  I  tt  3.    Tome  ISme, 
Noa.  1  et  2.     From  tbe  Society. 
Bordeaux.     Iil^moircB  de  la  SociSi^  dea  Sciences  Pbjsiqnea  et  Natareltea  de 
Bordeaux.     Tome  VI,  ler  «t  2e  Cabier.     1868.     Prom  tbe  Society. 
Soci^td  des  Sciences  Pbyaiquea  et  Naturelles  de  Bordeaux.     Exlrait  des 
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Bfilletin  Mensuel  de  1a  SocUt6  Imperiale  Zoologiqae  d'Acelimatation. 

2me3erie.     Tome  V,  No.  12,  to  Tome  VI,  No.  II.     From  the  Societj. 
Benw  et  Magazin  de  Zoologie,  pure  et  appliqu^e.    Recueil  Mensuel,  par 
V.  F.  E.QueriQ  Meneville.     1868,  No.  II,  to   1869,  No.  8.    From  the 
Editor. 
XeoTflles  M^t^orologique,  pabli^es  sous  les  auspices  de  la  Soci^te  Met^o- 

rolugiqoe  de  France,  1868,  1869.     Nos.  1 — 9.     From  the  Societj. 
Jooraal  de  Conchjliologie.    3e   S^rie.     Tome  YIIl,  No  4,  to  Tome  IX, 

No.  3.    From  the  Editor. 
Balletin  des  Stances  de  la  Socidt^  Imperiale  ct  Centrale  d'Agriculture  de 

France.     3e  S^Srie.     Tome  3me,  1858.     From  the  Societj. 
H^moires  d'Agricalturc,  d'Economie  rurale  et  domestique,  publides  par  la 
Society  Imperiale  et  Centrale  d' Agriculture  de  France.     Annies  1863 — 
le6S.     IbOd.     From  the  Societj. 
Anoales  de  la  Society  Entomologique  de  France.    4me  Serie.     Tome  8me, 

ld6d.    From  the  Societj. 
Journal  de  TAnatomie  et  de  la  Phjsiologie.     Public  par  M.  Chas  Robin. 
5me  Annde.     No.  G,  1868.     Purchased. 
TmIoqw.    ^^moires  de  1' Academic  Imperiale  des  Sciences  Inscriptions   ct 
iWIles-Lettres  de  Toulouse.    6me  Serie.    Tome  VI,  1868.     From  the 
tiocietj. 

ITALY. 

^•poli.   Atti  del   Reale   Instituto   d'Incoraggiamento  alle  Sciense  Natural!, 
Economiche  e  Technologiche  di  Napoli.  2me  Serie,  Tomo  II  et  IV.  1867. 
From  the  Societj. 
ril«rmo.    Oiornale  di  Sciense  Natural!  ed  Economiche  publicato  per  cura 
<irl  Consiglio  di  Perfezionamento  annesso  al  R.  Instituto  Technico  di 
Ptlfrmo  1868.     Vol.  IV.     From  the  Institute. 
Torico.   Memorie  della  Reale  Accademia  dclla  Scienzc  di  Torino.    Serie  Se- 
fon.Jft.     Tome  24,  1868.     From  the  Societv. 
AtiiJellii  R  Accademia   della  Scienzo  di  Torino.     Vol.  Ill,  Disp.  1 — 7. 
^  1?J'J7.     From  the  Societj. 

Uulti^o  dellii  Leoncidi  o  zStelle  Meteoricbe.  Dal  Prof.  AUessandro  Dorna. 
From  the  Turin  Academv. 

PORTUGAL. 

^*m.  Jomal  de  Sciencias,  Muthematicas,  Phjsicas  e  Naturss,  puhlicado  sob 
0^  auspices  da  Academia  Real  das  Sciencias  de  Lisboa.  Nos.  4,  5,  6. 
lbt»^,  1869.     From  the  Societj. 

GREAT  BRITAIN  AND  IRELAND. 

""mq.    The  Journal  of  the  Rojal  Dublin  Societj.     No.  37.  1868.     From  the 
-         f?ocietj. 

'^|j«m.     NaturMl    Historj  Transactions   of  Northumberland   and   Durham. 
,       Pan  I,  Vol.  3.     1869.     From  the  Societj, 

*oUrjrh.     Transactions  of  the  Edinlmrj^h  Geological  Societv.     Vol.  T,  Pts. 
1  and  2.     IH6H.     From  the  Society. 
Proci>eiiiDL'9  of  the  Roval  Phjsical  Societj.  Session  1865  and  1866.  From 

the  J^ocietj. 
Trall^Actiuns  of  the  Rojal  Societj  of  Edinburgh.     Vol.  25,  Part  1.     From 

the  Societj. 
Pruceediiitrs  of  the  same.     Vol.  VI,  No.  74.     From  the  Societv. 
^e-l*.     Kir[»urT  iif  the  Proceedinjrs  of  the  (reolo^ical  and  Polvtechriic  Societj 

of  the  \Ve?t  Riding  of  Yorkshire,  1H68,  1«69.     From  the  Society. 
*Mrpoiil.     Pr(»ceeiling9  of  the  Literarj  and   Philosoi)hical  Society  of  Liver- 

l»ool.     Nos.  20— 22.     1866—1868.     From  the  Societj. 
•«&(ioa.    Journal  of  the  Statistical  Societj  of  Loudon.     Vol   32.  Part  III. 
Sept.,  1869.     From  the  Societj, 

18 
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The  Student  and  iDtellectnal  Observer.    Nob.  9  to  SI.    From  tbe  Editor. 
Proceedingi  of  the  Scientilic  UeetingB  of  the  Zoological  Society  of  London 

for  the  year  ie6B,  Parts  II  and  III ;  1B6S,  Part  I.     From  di«  Society. 
Tianaactiuna  of  tbe  Zoological  Society  of  London.  Vol.  VI,  Part  B.   From 

the  Society. 
Tbe  Athemeum  Joarnal.    Noe.  3132  to  3158,  and  2IflS  to  31B8.     From  the 

Wilson  Fand, 
Nalnre.  A  Weekly  Illuilrated  Jonraal  of  Science.    Nob.  1 — i,  1B69.  Fmm 

tbe  Editor. 
The  Ibig.     Nev  Series.     Nos   16  to  16.    From  the  Wilson  Fond. 
The  Jouroal  of  Travel  and  Natural  HiMoi?.     Edited  by  Aadraw  Hatraj. 

N08.  1—6,  Vol.  I.     1668,  1B69.     Purchased. 
The  AnnaU  Bad  Uagazine  of  Natural  History.     From  Vol.  11,  No.  13,  to 

Vol.  in,  No.  IT,     laas,  1869.     Purcbaeed. 
Trdbaer's  American  and  Orieatal  Literary  Record.     No*.  41  to  4S.     From 

the  Publishers. 
Notes  and  Queries.     Parts  XI  to  XV.     Nor.,  1866,  to  Uarch,  1869.    From 

the  Editor. 
The  Journal  of  tbe  Royal  Asiatic  Society  of  Great  Britain  and  Ireland. 

New  Secies.    Vol.  Ill,  Part  3,  and  Vol.  IV,  Part  1.    From  the  Society. 
Tbe  Quarterly  Journal  of  the  Geological  Society.    Vol.  XXIV,  Part  4,  to 

Vol,  XXV,  Part  i.     From  the  Socieiv. 
Pbiloso|)bical  Transactions  of  the  Royal  Society  of  London.     Vol.  158, 

Parts  1  and  3.     1S68,  1869.     From  the  Society. 
Proceedings  of  tbe  Royal  Society.  Vol.XVI,  Nos.  101  to  104.     Vol.  XVII, 

Nos.  i05  to  109      From  the  Society, 
The  London,  Edinburgh  and  Dublin  Philosophical  Magaxine  and  Journal 

of  Science.     Fourth  Series.     From  Vol,  36,  No.  345,  Dec,  1868,  to  VoL 

37,  Xu,  250,  Maj',  1869.     Purchased. 
Reports  of  the  British  Association  for  the  AdTancement  of  Science.  18611, 

—1868.      Purchased. 
The  Journal  of  the  Royal  Horticultural  Society  of  London.    Kew  Serici. 

Vol,  ir,  Xo.  6.     1869.     From  the  Society. 
Royal  Horticultural  Society's  Proceedings.    Vol.  I,  Nen  Series,  No.   13. 

1868.     Prom  the  Society. 
Proceedings  of  tbe  Royal  Geographical  Society.     Vol.  XIU,  No.  2.    1869. 

From  tbe  Sociely. 
Tbe  Journal  of  tbe  Chemical  Society.    New  Series.     Vol.  VI,  October,  to 

Vol.  VII,  Jane.     From  the  Society. 
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OecaiionAl  Pftpera  of  the  Boston  Societj  of  Natural  History.     I.    Boston, 
1869.    Entomological  Correspondence  of  Tbaddeus  Wm.  Harris,  M.D. 
Edited  bj  S.  H.  Scodder.    From  the  Societj. 
Second  Annual  Report  of  the  Peabody  Museum  of  American  Archaeology 

and  Ethnology.     1869.     From  the  Museum. 
Ssteenth  Annual  Report  of  the  Trustees  of  the  Public  Library.     1868. 

From  the  Trustees. 
Billetin  of  the  Public  Library  of  the  City  of  Boston.    No.  8.    From  the 
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January  4th, 
Mb.  J.  D.  Sergeant  in  the  Chair. 
TweDtj-one  members  present. 

Da.  McQciLLKV  remarked  that,  in  conjunction  with  Mr.  Walmsley,  he  had 
■idc  iom«  attempts  to  mount  blood  corpuscles  in  such  way  as  should  main- 
Ills  their  natural  shape.  In  solutions  of  glycerine  and  water,  the  form  of 
tticorpiifcle  of  the  frog  had  rapidly  altered,  but  Mr.  Walmsley  had  mounted 
MkIq  glycerine  jelly  which  remained  unaltered  up  to  date. 

DlTtiox  stated  that  to  expect  success  with  the  aqueous  preservative  fluids 
*ii  ii&rcelv  reasonable,  unless  a  menstruum  were  used  identical  in  its 
^ific  gravity  with  the  liquor  sanguinis  of  the  blood.  Such  a  solution  can 
^  obttiDed  with  glycerine  and  distilled  water,  in  the  proportion  about  f^ij 
I'BoQni's  glycerine  to  f^iiss  of  distilled  water,  and  if  one  part  of  carbolic 
itidbt  added  to  100  parts  of  the  mixture,  a  suitable  preservative  fluid  is  ob- 
^ed  for  many  animal  tissues. 

January  ISth. 
Director  S.  W.  Mitchell,  M.  D.,  in  the  Chair. 
Twenty-four  members  present. 

t'l  W(toD  exhibited  to  the  department  four  species  of  the  genus  Sirosiphon, 
•liol  which  he  stated  to  be  new  to  *North  America,  and  three  entirely  unde- 
•^fibt'l.  Uue  of  them  had  been  found  growing  on  the  face  of  a  wet  rock  on 
*^*^i:in  of  the  Wissahicon,  by  Dr.  J.  Gibbons  Hunt,  from  whom  he  hud 
f^^iT-'.  ..|,«,-iiiien9.  These  are  referable  to  Stroniphon  pulvinatiu  of  Europe. 
.^•'ijfihe  nfw  species  were  collected  in  South  Carolina,  by  Prof.  II.  \V. 
■•'thr'.  who  Rent  them  to  Dr.  Billings,  U.  S.  A.,  to  whom  Dr.  W.  stated  he 
^■*  tu>jrlit«>d  fur  the  specimens.     The  following  are  the  descriptions  : 

'.  irfiMcoL4. — S.  strato  expanso,  tomentoso,  atro  ;  trichomatibns  ramo- 
^m  *.  arete  intertextis  :  ramulis  abbrcviatis  vel  elongatis,  subrectis  aut 
"*'•  itirTfttiii.  apioe  o1)tu30  rotundatis  vel  subacuminatis  ;  Irichoinatum  et 
'^ilortim  rcUoiis  internis  uui-biseriatis,  plerumcjue  pachydermsitieis,  dilute 
*(>ii:urAtf  ^crugineis,  enormibus,  plerumque  homogeneis  terminiilibus  elon- 
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gineia. 

Diam.  Trich.  C.  V.  max  ysoo" 

For  the  second  species  the  specific  name  o(  guHula  was  propowd,  dm  k 
habit  of  forming  lillle  drop  like  dots  on  the  bark  od  wblcb  it  giovk  Ikl 
followiDg  is  the  apecific  description. 

S.  pbloiopbilum,  ia  maculis  subnigriB,  parria,  leonlbaB,  plemmqni  Mint- 
Otis,  interdum  enormibus,  diBposilam  ;  trlcbomalibna  arete  inttrtatlli 
ranioasimla,  rtKidis,  invqualiboa,  subcylindricia,  noanihil  contortia  ;  n«ilk 
abbreriatii  vet  Doonihil  elongatis,  apice  obtiue  rolODdaiis  ;  ramalDraBA 
trivhomatum  cHlulis  Iri-multiseriatia,  plerumque  p ach /dermatic is,  femfiu^ 
fnscis,  enormitcr  globesis,  homojteneiB  ;  ccllulia  apicnlibaa  inttrdna  brn 
cjlindricis,  baud  articuletis  ;  vaginis  sat  amplis,  lateo-brDDDeit  lel  dUM 
ferrugiaeo-branneia. 

Diam.  Max.  trich.  cnm.  Tag.  759" 

The  other  new  apeciea  bad  beCn  Taond  growing  in  some  stAfniant  wata^ 
with  ft  number  of  other  algie,  in  New  Jersej.  The  filam«nU  wtit  widdj 
feparaled  and  wcra  so  large  as  to  be  visible  to  the  naked  eye.  The  fidlo*- 
ing  is  tbe  specific  description  : 


SlROaiFHON  D 

quataor,   cjlim 


.^S.  tricbumatis  aubsolitarlis,  longia  Dsqae  adUtM 
nossis;    remulis  singulia;  cyiioplMmate   intacta 

....„ ,   ,...__....    .  .reo-brunneo,    in   ramulorom   apice   interdnm  laOk 

£cd  pierumque  in  cjllndricia  longia  osciliarium   nonntbil  modo  ■rtirulatla; 

plerumque  arete  conoeclia  et  moniliformibus,  modo  conflueolibaa,  iui 
pachjdf rmaticis  ;  celluiis  interstilialibus  nuliis;  Taginis  achrooia,  inlenlM 
bruiincij. 

DiaiD.Tricb.  cnm  Tag.  jl^";   sine  Tag.  td'od" 
Mr.  W.  H.  Walmaley  exhibited  a  slide  shonin^  Rn  unrc 
larva  which  he  found  infesting  the  potato,  and  which  he  belie 
be  a  cause  of  the  potato  rot,  so  common  in  the  potatoes  at  prwOl 
in  the  market. 


of  Trichina  «pirii!is.  from  ' 
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Ittge  globular  heterocysts  raised  on  short  branches.  No  distinct  sheaths  were 
▼iiible  ;  eTerywhere  between  the  filaments  was  a  uniform  jellj. 
The   followlnpf  are  the  generic  and  specific  characters  : 
Qeoai  SoMtochoptit.    Thallns  definitos,  trichomata  ramosa;  cellalis  perdur- 
ftntibas  in  latere  sessilibas  ant  in  ramulis  brevissimis  superpositis. 

C.  L0B1.T1.. — C.  thallo  viride  aut  luteo-virido,  cavo,  enormiter  lobato, 
natante,  modice  magno,  (ad  0*5  unc  in  diametro) ;  trichomatibus  pleriimque 
longts,  flexno«i8,  Tiride,  modo  inarticnlatis,  partim  articulatis,  cjlindricis  aut 
tnbmoailiformibas,  sparse  granulatis. 


February  Ibih. 
Director  8.  W.  Mitchell,  M.  D.,  in  the  Chair. 
Twenty-two  members  present. 


March  Ist. 
Director  S.  W.  Mitchell,  M.  D.,  in  the  Chair. 

Twenty-six  members  present. 

Dr.  R.  J.  Levis  exhibited  two  pathological  specimens  illustrating  embolism, — 
M«,  an  embolus,  three  inches  long,  from  the  external  iliac  artery;  the  second^  a 
gangrenous  hand,  in  which  the  condition  was  induced  by  embolism  of  the 
brachial  artery. 


March  15f/i. 
Director  8.  W.  Mitchell,  M.  D.,  in  the  Chair. 

Twenty-two  members  present. 


April  dth. 
Dr.  Ruschenberger  in  the  Chair. 

Twenty-two  members  present. 

Dr.  J.  G.  Hunt  remarked,  that  in  a  specimen  of  Citsus  in  bis  possession,  he 
had  recently  noticed  in  the  leaves  such  an  exuberant  growth  that  the  paren- 
chyma actually  burst  through  the  cuticle.  That  he  had  also  noted,  growing 
in  its  vicinity,  a  specimen  of  the  Cuscuta,  which  soon  embraced  the  Cissunj  and 
by  its  parasitic  rootlets  planted  itself  upon  the  latter  plant,  in  which 'the  ex- 
huberant  growth  was  taking  place,  after  which  this  excess  of  growth  was 
gradually  checked.  The  Cuscuta  is  a  parasite  which  never  attaches  to  cryp- 
togams; a  fact  probably  indicating  some  undetected  difference  in  the  sap  uf 
the  flowering  and  the  flowerless  plant. 


AprU  19th. 
Director  8.  W.  Mitchell,  M.  D.,  in  the  Chair. 
Twenty-three  members  present. 
Dr.  J.  G.  Hunt  presented  the  following : 

Improved  Microscopical  Cement. — Dissolve  old  and  hard  Canada  balsam   in 
chloroform  ontll  it  is  quite  fluid ;  then  add  enough  oxide  of  zinc  ground  in 
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tint«ed  oil  to  bring  the  miiture  to  the  consifteoce  of  creftm.  If  it  drici  toa 
quickly  on  the  brush  lo  work  smoothly,  ndd  a  Bmall  qiiuititj  of  oil  of  turpcD- 
tine.  Occasional  I J  mir  llie  miltitre  before  using.  Thii  cement  dries  tcij 
quirklf  nai!  retains  a  fine  puliah,  does  not  become  brittle,  and  will  not  ran  in 
under  ihe  Ihin  gln«i  cover  If  pro]>er  care  be  used,  all  ordinary  danger  from 
leaking  vben  objeule  are  mounted  in  cells,  can  be  obTiBlcd.  It  maj-  be  color- 
ed if  desirable. 

Ad  impreMion  prevailed  with  8ome  members  that  this  was  the  form 
of  ccmeut  recommeinJed  by  Dr.  H.  C.  Baatian,  in  No.  II  of  the  new 
"Monthly  Micro8co|)ical  Journal,"  of  London,  a  cement  much 
used  in  Germany.  With  this  cement,  however,  composed  of  solu- 
tion of  gum-niaslic  in  chloroform,  thiciiened  with  nitrate  of  bismuth, 
Dr.  Hunt  was  familiar,  and  having  used  It,  fiuda  it  far  inferior  to 
that  made  according  to  the  formula  furnlBhed  by  him  this  evening. 

Mr.  Walubley  had  used  these  cements,  and  accorded  the  supe- 
riority to  that  of  Dr.  Hunt 

May  Zd. 
Director  S.  W.  SfiTCHELL,  M.  D.,  in  the  Chair. 

Twenty-Bix  members  present. 

Db.  J.  G.  RicBiBDBos  read  a  paper  "  On  ibe  detection  of  red  and  wbite  blood 
corpuscles  in  Blood  plains,"  with  ciperimcnis  to  prove  that  the  colorless  ma- 
terial left  after  the  aclion  of  pure  irater  on  dried  blood  clot  is  not  simplf 
fibrous,  as  appears  lo  have  been  biihcrlo  supposed  by  Robin,  Virchow,  Flem- 
ing and  other  Hutborlties,  lut  chiefly  an  aggrejjiBtion  of  those  external  portions 
of  innumerable  cor|iu«cleE,  whicb  probably  correspond  to  and  certainly  con- 
stitute their  cell  walU. 

For  paper,  see  Am.  Jour.  Med.  Sciences,  July,  18G9. 

Da.  W:l(,uii  Psppbr  prcseiiled  a  specimen  of  a  sidbII  pedicelUted  cystic 
body,  attached  near  the  free  end  of  the  right  fallopian  tube.  This  little  cyst 
is  described  by  Virchon  under  the  nuiue  of  the  "  terminitl  hydatid :"  it  is  a 
notmal,  but  by  no  m^ans  Tonptant  elnictnre.  and  if  (he  bomi-lpgoe  of  the  resf- 
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SmUwis  of  Hard  TUinet  and  othor  SabstanoeB  for  the  Microscope. 

BY   CHRISTOPHER  JOHNSON,  M.  D. 

As  hard  substaoces  caonot  be  examined  microscopically  in  their  natural 
•tate,  thej  must  underj^^o  preparation  by  the  investigator  before  the  secrets  of 
their  physical  and  vital  condition  can  be  mustered.  The  end  or  object  of 
this  "  preparation  "  is  the  production  of  a  lamina  so  thin  as  to  be  trauslu- 
cent,  and  yet  sufiRciently  thick  to  retain  every  physicul  characteristic.  To 
•ccomplith  this  desired  end  much  patience  is  called  for  in  each  of  the  seve- 
ral processes  especially  adapted  to  the  particular  and  different  states  of 
hardness,  with  or  without  brittleness,  or  toughness,  and  finally  to  the  condi- 
tion of  preservation  of  objects,  whether  recent  or  fossil. 

It  must  be  evident  to  every  student  in  microscopy,  that  certain  qualities 
of  objects  oppose  a  barrier  to  the  tacile  disentanglement  of  their  web  and 
woof,  and  such,  for  example,  is  the  absorption  of  light,  as  totally  by  black  or 
partially  by  colored  bodies.  Wherefore  a  knowledge  of  these  qualities  is 
requisite  ;  and  success  will  reward  the  operator  in  proportion  as  he  adapts 
modes  of  preparation  to  tissues  offered  for  examination,  if  he  possess  the 
amount  of  skill  and  patience  indispensable  in  delicate  manipulations. 

It  may  be  observed,  before  proceeding  to  develop  any  method  of  section 
making,  that  perfect  sections,  even,  of  some  objects,  such  as  biliary  and 
vesical  calculi,  as  well  as  certain  pathological  concretions,  require  the  aid 
of  a  suitable  mounting  before  their  intimate  constitution  can  be  exhibited; 
10  that  the  work  of  the  microscopist  does  not  always  end  with  the  production 
of  a  successful  section,  but  must  not  be  regarded  as  complete  until  the  prep- 
aration be  secured  and  displayed  in  some  proper  way  upon  a  slide. 

When  I  needed  the  aid  of  guides  in  directing  my  unskilled  manipulations 
I  was  very  often  embarrassed  by  the  meagreness  of  the  assistance  afforded  by 
inthors  of  works  on  practical  microscopy  ;  inexperienced  readers,  however, 
will  find  in  my  attention  to  detail  that  help  which  will  secure  me  exonora- 
tion  from  the  charge  of  tedious  minuteness,  and  I  beg  to  add  that  I  theorize 
in  ntithing,  but  give  the  results  of  my  own  personal  experience. 

Hard  substances  may  be  divided  into  two  groups,  the/r«^  comprising  all 
such  as  require  the  emery  wheel  for  their  rcductiou,  and  the  aecondy  all  other 
and  less  resisting  structures.  Among  the  former  are  to  be  found  the  flints  and 
siliceous  petrifactions,  as  also  very  hard  calcareous  bodies,  whether  petrifac- 
tions or  of  recent  and  normal  constitution,  as  the  porcelain-like  shell  of 
many  molluscs.  In  the  succeeding  group  may  he  ranged  recent  or  noii-sili- 
cified  teeth  and  bone,  calculi  of  various  kinds,  brain  sand  and  calcareous  de- 
posits, hard  seed  capsules,  and  the  like.  Whatever  be  the  process  employed 
to  subdue  these  refractory  substances,  the  resulting  section  must  possess  cer- 
tain qualities  or  fulfil  certain  conditions.  It  must  be  perfectly  flat,  of  suita- 
ble and  equal  thinness,  and  ought,  if  possible,  to  be  polished  on  both  sides. 
I  say  if  possible,  because  there  are  many  hard  and  tough  substances  which 
are  not  susceptible  of  a  polish  ;  and  it  is  almost  needless  to  add  that,  in  the 
study  of  structure,  sections  cut  in  several  directions  are  indispensable  for  its 
correct  appreciation. 

The  apparatus  I  have  employed  is  of  very  simple  description.  For  the 
preparation  of  sections  of  objects  of  the  first  clasx^  1  necessarily  have  recourse 
to  the  lathe  fitted  with  a  *'  true  "  disc  of  thin  soft  steel,  for  emery  on  the  side 
or  edge,  as  I  might  wish  to  grind  a  surface  or  cut  a  slice  ;  with  an  Ayrshire 
stone  for  grinding,  and  a  wooden  disc  cut  across  the  grain  to  bear  the  polish- 
ing powder,  the  tin  powder  in  use  by  stone  cutters.  But  to  save  time  I 
have  frequently  availed  myself  of  the  steadily  revolving  fine  stones  in  a 
glass-cutting  establishment,  which  readily  *' cut "  the  chalk-flint  by  which 
they  are  sharpened  and  corrected.  The  lathe  is  a  part  of  a  former  watch- 
maker's, and  similar  to  those  commonly  in  vogue  with  dentists.     The  emery 
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I  use  wag  sorted  bj  eleutrintiaa,  >  procesa  iodiBpeiiatible  beforo  appljiog  it  to 
ttl«  production  of  aa  acceplnble  and  pollshbenrin^  Burfftce.  ThU  method 
consists  Id  Bhakiag  up  good  Sour  of  emerj  nith  water  ink  tall  crlipdrlcal 
jxr,  iiuSWriiig  ibe  wbote  to  stand  in  repose  Tor,  in;,  two  seconds,  and  pourioft 
uff  into  another  jar  tbe  Huid  overlying  Ibe  eediment.  Tbe  original  deposit 
mar  agnio  be  treated  in  the  game  vaj,  and  when  tbe  water  gball  bare  been 
added  to  that  first  removed,  tbe  residual  powder  i*  collected,  dried  and  labelled 

Tbe  finer  particles  withdrawn  in  suspemlon  into  the  second  jar  are  shaken 
up  afregb,  allowed  to  deposit  for  tbree  seconds,  are  collected,  dried  and 
labelled  3"  emerj  ;  wbile  tbe  Bnest  dust,  which  subsides  ve>7  slowl;  in  the 
decanted  water,  ma;  be  gathered  ag  b"  or  10"  emerj,  the  last  beiug  fine 
enough  for  polishing. 

For  most  purpose?  large  portions  of  hard  objects  destined  for  microscopio 
•xaminallon  are  unnecessary  ;  and  besides,  the  grinding;  and  other  prepara- 
tion  of  eiteoaire  slices  iuToIre  a  useless  expeoditnre  of  time  and  paitence- 
Smalt  sections  made  from  fragments  or  pieces  cot  off  by  wheel  from  a  cabinet 
specimen  are  altogether  satiafactnrj — indeed,  chips  flaked  off  with  adroitness 
are  onentlmes  eitremetj  useful  in  directing  investigation,  and  may  evea  bear 
mounting  ns  permanent  objects. 

As  small  particles  or  pieces  cannot  be  readily  mantpnlated  in  their  inde- 
pendent  state,  it  is  necessary  to  secure  them  in  such  manner  as  lo  insure  tbe 
success  of  their  skillful  reduction.  This  ma;  be  done  by  attaching  them 
singly  by  shellac  or  hardened  balsam  to  pieces  of  heavy  mirror  glass  of 
about  an  inch  in  diameter  and  ground  smooth  □□  tbe  edges.  Thus  fastened 
a  good  surface  may  be  obtnioed  for  one  side.  Then  tbe  object  mast  be  turned 
over  and  again  cemented  hy  heating  the  shellac  as  before,  and  pressing  tbe 
prepared  surface  flat  against  the  glass.  Now,  as  the  grinding  progresses  tbe 
qualities  of  the  section  become  apparent,  and  the  degree  of  ihianess  deter- 
mined by  direct  inspection  of  tbe  section  under  the  microscope. 

Large  leclioDS,  as  of  shells,  can  be  made  with  as  much  precision  as  smallsr 
ones;  but  do  one  can  hope  to  emulate  the  late  Mr.  W.  Glen,  of  Cambridge, 
nnless  he  have  extraordinary  skill,  coupled  with  most  extensive  experience. 

As  to  tbe  manner  of  working  tbe  lathe  and  its  wheels,  1  feel  obliged  to  re- 
frain from  speaking;  for  Dotbing  but  repeated  essays  with  that  instrument, 
or  personal  instruction  of  an  adept,  can  assist  tbe  beginner  more  than  the 
bearing  in  mind  of  a  few  rules  of  universal  application.  Ftrtt,  produce  aod 
]y  and  nor  too  rapid  motion  of  the  disc  ;  tteond,  charge  tbe  wheel, 
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wards  attached  hj  moderatelj  bard  bHlsam  to  the  slide  on  which  it  is  to 
remain,  and  the  final  mrface  will  be  reached  by  a  repetition  of  the  pro- 
cess of  grinding.  And  here  I  would  call  attention  to  some  points  in  the 
manipulation,  which  are  that  in  reducing  auy  substauce  to  the  condition  of  a 
lamina,  it  should  be  poised  securely  with  the  fiugers,  whether  it  be  free  or 
cemented  upon  glass;  propelled  along  the  face  of  the  hone  with  a  long,  even 
and  steady  sweep ;  and  turned  repeatedly  upon  its  horizontal  axis.  A  polish 
may  be  given  or  not,  according  to  the  nature  of  the  substance,  and  the  sec- 
tion may  be  regarded  as  finished  if  it  bear  a  satisfactory  examination  under 
the  microscope.  And  it  should  not  be  forgotten  that  many  specimens  are 
best  prepared  by  working  them  up  to  the  power  under  which  they  are  des- 
tined to  be  studied. 

Hardeaed  organic  substances,  as  the  crystalline,  do  not  bear  the  heat  ne- 
cessary for  attachment  to  a  glass  slide,  wherefore  the  second  surface  must 
be  produced  by  fixing  the  first  surface  upon  a  bit  of  white  wax  by  gentle  pres- 
sure. 

Finally,  after  the  grinding  shall  have  been  completed,  it  will  be  necessary 
to  clean  the  slide  with  water  ;  and  after  drying,  to  wash  away  the  powder 
and  debris  adherent  to  the  surrounding  film  of  balsam  with  chloroform  passed 
lightly  over  the  slide  by  the  finger  covered  with  soft  linen,  or,  if  the  section 
will  endure  such  treatment,  the  whole  of  the  margined  balsam  may  be 
chared  away  by  pouring  over  the  slide  a  stream  of  chloroform.  But  turpen- 
tine should  be  used  to  detach  a  finished  section  from  wax. 

To  mount  such  sections  it  will  be  found  advantageous  tomoisten  them  with 
turpentine  before  dropping  on  the  thin  balsam.  The  cover  glnss  is  to  be 
applied  warm,  and  a  small  weight,  as  an  inch  or  even  a  half  inch  screw  placed 
on  it  as  eventually  to  press  out  superfluous  balsam.  I  say  eventually,  because 
snch  slides  are  unfit  for  use  for  several  weeks.  * 

When  the  balsam  shall  have  become  sufficiently  tenacious  the  slide  may  be 
cleaned  by  passing  a  kuife  blade,  held  flat,  from  the  cover  glass  into  the  cir- 
cunivallate  cement,  and  then  boldly  away  over  the  slide.  What  remains  is 
to  be  removed  with  a  soluti'in  of  caustic  potash,  which  itself  calls  for  a  free 
watery  ablution,  and  then  the  slide  needs  nothing  but  the  label. 

This  method  of  mounting  sections  is  applicable  to  a  great  variety  of  ob- 
jects, and  will  be  found  to  yield  the  best  results  in  the  case  ofurinary  crys- 
tals, of  the  so-called  hematin  crystals,  or  of  the  chitinous  skeletons  of  insects 
as  actually  practised  by  the  incomparable  Mr.  T.  W.  Starr,  of  Philadelphia. 

The  preparation  of  objects  of  the  second  class  is  attended  with  difficulties, 
some  of  which  are  to  be  overcome  by  meHus  similar  to  those  emftloyed  in 
maiiipuliitiog  objects  belonging  to  the  former,  and  some,  by  reason  of  the  na. 
ture  of  the  objects  themselves,  are  to  be  surmounted  by  a  resort  to  various 
expedients.  Thus,  sections  of  spines  of  Echinodermata,  as  also  of  biliary 
and  other  calculi,  may  be  made  in  the  same  way  as  sections  of  harder  sub- 
stances ;  that  is,  by  grinding  down  a  true  surface  by  means  of  fine  silex  and 
finer  pumice  with  water,  fixing  that  side,  when  dry,  upon  a  slide  with  Canada 
balsam  hardened  until  it  has  become  very  "tacky,"  and  then  finishing  the 
second  surface  in  the  same  manner  as  the  first.  But  the  calculi,  generally, 
must  not  be  removed  from  the  slide,  althonsh  the  marginal  balsam  may  be 
cleaned  away  by  drops  of  chloroform ;  and  they  must  be  covered  with  soft 
balsam  in  situ  and  so  covered.  The  spines,  however,  may  and  must  be  en- 
tirely cleaned  by  repeated  drops  of  chloroform,  in  which  they  are  to  be  floated 
away  from  their  early  attachment ;  whereupon  the  slide  being  wiped  clean  in 
the  middle,  ihe  section  is  to  be  floated  buck  to  the  central  spot,  sufl'ered  to 
dry,  then  moistened  with  turpentine,  and  immediately  overflowed  with  soft 
balsam.     Heat  may  or  may  not  be  employed  before  applying  the  cover  glass. 

The  trick  of  sectionizing  a  very  small  spine  of  Echinus,  or  similar  object, 
consists  in  perforating  a  disc  of  a  large  spine,  saturating  it  with  hardened 
balsam,  and  inserting  the  capillary  spine  into  the  perforation,  aided  by  beat. 
The  two  substances  ought  to  be  the  same.  Now  grind  down  the  large  piece  ; 
and  when  finished  and  washed  out,  find,  separate  and  mount  the  particle. 
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But  strucCurea  sach  as  recent  teeth  nnd  boat,  tb«  hardened  albamtD  of 
kernels  of  such  nuts  as  tbat  of  PkyteUphat  mamcatpa,  bnio,  land,  tc,  bear 
heat  indifferently.  They  crack,  but  more  proTokingly  leorp,  when  attempt* 
are  made  to  Gi  a  Brat  surface.  Indeed,  when  not  properly  dried  after  tb* 
performante  of  the  firat  atep  of  the  process  already  described,  they  usnally 
warp  ao  much  as  to  render  the  making  of  a  uniformly  thin  seclioa  impoMibte. 
To  remedy  the  defect  of  Ihe  heat  proceaa  I  found  a  matter  of  tnnch  difflcalty; 
eo  I  employed  a  new  one,  vrbich  1  claim  to  be  easy,  certain  and  origiaal. 

To  mnke  eectiona  by  the  method  1  hare  ao  aucceaafully  employed  but  little 
apparntita  is  required.  A  couple  uf  ArliansHa  honea.  the  one  coaraer,  the  other 
Tery  fine,  and  bolb  kept^f  by  rubbing  upon  a  bard  marble  flag  with  Boor  of 
emery  and  water,  are  of  firat  necesaily.  1  also  recommend  that  the  bonei 
while  being  "faced"  should  be  pushed  steadily  along  diagonally,  first  one 
nay  and  then  the  other,  so  that  the  surface  will  be  "  set"  or  Gnisbed  qain- 
cnnliallj. 

In  the  next  place  I  mention  fine  Itusiinn  isinglais  for  gloe,  to  be  boiled, 
■trained,  and  dried  in  flakes  upon  a  polished  metal  snrface.  Then  thin  letter 
paper  is  to  be  provided  ;  several  bits  of  th  ick  mirror  glass,  for  holders,  ground 
on  the  edgi'S,  of  different  sizes,  from  one  inch  square  upwards,  according  to 
the  size  of  the  p'ojected  section,  as  alao  sweet  oil  and  a  little  chloroform.  And 
finally  there  will  be  needed  some  alcohol,  and  a  small  quantity  of  eleutriated 
polishing  putty,  qxyd  of  tin,  as  used  by  stone  cutters. 

As  a  preliminary  it  ia  desirable  tbat  aamc  deGnite  idea  aa  to  the  plane  of 
the  section  be  entertained,  and  Ihia  is  possible  for  all  except  minute  frag- 
ments. Then  (he  saw  cuts  out  a  small  block,  aay  of  one-eighth  inch  in  thick* 
ness,  or  the  file  reduces  a  iiin»a  lo  near  the  deaired  level.  Now  the  object  ig 
moved  steadily  and  rather  lightly  along  over  the  coarser  hone,  wet  with  wa- 
ter, and  th»n  over  the  finer  one,  Ihe  operator  being  careful  to  pass  the  object 
evenly  beikwards  and  forwards,  to  turn  it  about  from  time  to  time,  and  to 
einmiue  ihe  surface  frrquently  with  a  lena  to  detect  invidious  scratches. 
Teeth  and  similar  objects  should  be  pushed  along  in  one  direction  only,  tb« 
enamel  forward  in  the  case  of  teeth,  so  ai  to  avoid  and  prevent  separalion  of 
their  different  coaatituents. 

When  a  perfect  aurface  shall  have  been  obtained  let  Ibe  specimen  be 
washed  in  water  and  (hen  Immediately  dropped  into  alcohol,  which,  ab- 
stracting water  from  every  part  alike,  drift  the  object — so  far  as  aque 
concerned —      '  ........ 
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it  much  BQipMS  the  contoar  of  the  specimen,  otherwise  difficaltj  will  be 
experienced  in  grinding  the  second  surface. 

In  tea  or  twelve  hours  remove  the  binding  string,  and  with  a  fine  saw  cut 
awaj  a  portion  of  the  block  of  matter,  or  with  a  file  rasp  down  the  adherent 
piece.  But  here  again  method  is  everything;  for  a  tooth,  for  example,  must 
t>e  filed  from  the  enamel  towards  the  ivory,  otherwise  separation  will  occur. 
And  the  same  rule  is  to  be  observed  in  grinding  down  to  the  second  surface. 

1q  once  more  resorting  to  the  hones,  which,  by  the  way  of  reminder,  ought 
from  time  to  time  to  be  dressed  afresh  after  the  manner  already  pointed  out, 
it  becomes  apparent  that  oil  and  not  water  should  be  used  to  moisten  and 
clean  the  surface.  Consequently,  the  second  grinding  is  done  in  oil,  and  in 
perfect  safety,  for  as  that  fluid  exerts  no  influence  upon  the  glue,  the  section 
is  retained  in  position  upon  the  gla^s  throughout  the  process.  When,  at 
length,  the  desired  thinness  is  reached,  it  will  be  perceived  that  the  guide 
pftpers  as  well  as  the  section  lie  equally  close  upon  the  surface  of  the  *Hrued" 
fine  hone,  and  that  they  somewhat  re8i:«t  the  action  of  the  stone  ;  and  the 
groand  edge  of  a  clean  slide  applied  across  the  face  of  the  holder  will  assure 
the  equal  thickness  of  the  guide  papers  and  the  section  itself.  If  an  attempt 
be  made  to  push  the  operation  farther  the  holder  will  be  found  to  adhere  some- 
what tenaciously  to  the  hone. 

The  holder  must  now  be  carefully  wiped  clean  on  all  sides ;  whereupon, 
After  careful  examination  of  the  surface  for  scratches,  a  polish  is  to  be 
given.  But  scratches  may  be  ground  off  with  caution,  or  suffered  to 
remain  if  they  do  not  compromise  essential  parts  of  the  specimen. 

With  a  bit  of  fine  silk  stuff  borne  upon  the  finger  end,  and  moistened 
with  oil,  take  up  a  little  of  very  fine  polishing  putty,  and  rub  the  adher- 
ing section  quickly  as  well  as  briskly,  for  no  heat  must  be  evolved  by 
continued  friction,  otherwise  portions  of  the  specimen  will  rise  in  conse- 
quence of  warping,  and  be  broken  off;  or  else  the  polish  may  be  given  by 
means  of  a  small  bit  of  chamois  skin  fastened  upon  the  end  of  a  phial 
cork,  dampened  with  oil,  and  armed  with  polishing  powder. 

Again  wipe  off  the  holder  with  clean  soft  cambric;  then  with  the  same 
charged  with  alcohol ;  next  wash  the  holder  rapidly  in  soap  and  water, 
using  the  finger  the  while;  pour  clean  water  over  section  and  glass,  and 
finally  deposit  the  holder  in  a  glass  dish  filled  with  clean  water. 

Here  let  us  pause  while  the  water  is  detaching  the  section  from  the 
paper,  and  softly  liberating  the  unbroken  contour  of  its  margin.  The 
guides  are  set  free,  the  subjacent  paper  quits  the  holder,  and  the  section 
is  left  alone  by  the  withdrawal  of  both  paper  and  glass. 

Before  proceeding  further  I  desire  to  show  how  sections  of  very  slender 
rods,  spicules,  or  teeth,  such  as  those  of  the  Bat,  may  be  prepared  with  faci- 
lity. As  th«'se  minute  or  delicate  objects  cannot  be  held  by  the  fingers,  the 
expedient  of  glueing  them  to  larger  objects  must  be  resorted  to.  But  to  secure 
equality  in  the  grinding,  the  two  structures,  the  supporting  and  the  supported, 
must  be  the  same.  Thus,  tooth  must  be  attached  to  tooth,  bone  to  bone,  kc. 
And  as  very  fragile  cancellated  tissue  will  hardly  bear  the  friction  of  the 
hones,  the  meshes  are  to  be  filled  up  with  isinglass  glue,  and  the  specimen 
dried  before  the  saw  or  the  hone  can  be  employed.  Such  specimens  must  be 
ground  in  oil  for  the  first  surface  ;  afier  which,  when  wiped  off  and  robbed  of 
this  oil  by  maceration  in  chloroform,  they  may  be  cemented  with  glue  upon 
the  paper-faced  holder,  and  the  production  of  the  second  surface  is  accom- 
plished after  the  manner  already  pointed  out. 

The  support  afforded  to  cancellated  tissue  by  isinglass  in  the  class  of  objects 
at  present  under  consideration  may  be  found  equally  in  hardened  Canada 
balsam  for  objects  of  another  sort.  The  spines  of  some  Echinoderms  are  so 
brittle  as  not  to  endure  handling  in  their  natural  state,  but  the  most  ghostly 
of  these,  such  as  the  hollow  spines  of  Dittdt^ma,  may  be  readily  and  safely  held 
and  subjected  to  the  process  of  grinding  if  their  cancelli  be  filled  with  hardened 
balsam,  introduced,  of  course,  while  hot.     And,  to  repeat,  these  small  bodies 
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muit  be  cemented  upon  larger  ones  of  the  tame  kind  if  KnjthiDg  like  tmdMi 

in  the  plane  of  Ibe  BcctioD  be  Attempted  or  requirrd. 

Our  ipeL-imen  eiiata,  but  is  Rlill  unSl  for  mounting,  becAUM  it  is  utnrmtcd 
with  oil  mill  retains  amall  partit-les  of  (be  putt;.  To  rid  it  of  tbe  latter  it  maj 
be  remoied  to  a.  slide  by  forceps,  or,  if  too  delicate,  mu»t  be  floated  on  tha 
waler  by  liltin^r  ibp  vessel,  and  Iben  dipped  up  on  a  atide.  A  camet't  bait 
pencil  lull  of  wnler  rearlilj  wasiieB  away  all  particles  of  paper  or  dust,  «ipe- 
i-ially  if  ibe  lamina  be  bold  ujion  tbe  elide  hj  ibe  Battened  end  of  a  matck 
stick  J  and  tbe  other  eurfave,  being  made  uppermost  by  turning  in  iratei,  if 
to  be  prepared  in  the  Bnme  wbt.  Once  more  drop  tbe  section  in  water;  ihra 
wilb  fine  forceps  reuiore  and  let  it  fnll  into  tbe  slcobol ;  dow  tranifer  it  to 
chloroform  ;  and  finiLlly  place  it  between  biit  of  amooth  bibulous  paper,  which 
again  lie  between  it  couple  of  clean  slides.  A  pair  of  spring  forceps  will 
maintnia  QatDena  until  Ibc  now  Goisbed  leciion  is  required  for  mounting. 

After  so  mucb  trouble  it  were  a  pitj  to  lose  a  fine  specimen  by  bad  moanl- 
ing ;  wberefore,  iind  to  prevent  a  loas  of  time  and  labor  and  ranch  ^is^ 
pointmcnt,  I  beg  leave  to  offer  a  few  sut;([estionB  as  to  tbe  manner  of  cageing 
or  embalming  tbe  result  of  our  auceeasful  elfurtf. 

In  any  raae  cboose  the  better  side  of  tbe  seetlon  as  the  uppermost,  and 
tbis  is  commonly  the  first.  Have  ready,  for  the  dry  m/thod,  a  slide  cleaned 
with  dilute  alcohol,  and  upon  it  a  shallow  cinle  of  sbetlac,  applied  in  alco- 
holic solution  by  Ibe  aid  of  the  Sbadbolt  turn-table.  The  shellac  should  be 
nearly  bard  after  a  daj'a  exposure.  Wipe  the  slide  with  dry  cambric  over 
the  circular  area,  and  clean  a  suitable  cover  k'^bs  which  has  been  lying  in 
dilate  alcohol.  Warm  the  slide  over  a  flame  of  a  spirit  lamp  to  drive  olT 
moisture  :  sufl'er  it  to  cool  perfectly  ;  place  the  section  in  the  cell ;  warm  and 
cool  the  cover  ;  lay  the  latter  upon  (he  cell ;  on  the  cover  pat  a  bit  of  thin 
paper,  and  over  this  a  piece  of  a  slide,  Enalty  clamping  all  together  hj  spriag 
forceps.  Tbe  slide  must  be  held  over  tbe  spirit  flame  until  the  aofteoed 
shellac  adheres  all  around  (he  circle  to  the  cover  and  the  section  is  pteaaed 
and  held  flat. 

When  cold,  the  work  is  done. 

The  emlmlming  process,  like  the  one  ju^t  described,  requires  a  little  prae- 

generMlly  inapplicable  to  tbe   mourning  of  (issues,  such  as  bone  and  lootb. 

baUam  must  be  employed. 

To  mount  n  section  in  such  balsam  I  proceed  as  follows  :     Oa  a  slide  free 
L  small  quantity  of  ao'l  bulsam,  and  hold    1" 
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the  inrbcH  ara  eipoied  Blteroately  to  the  heat  of  Ibe  spirit  flnmo  BuOicienttj 
la  mcll  the  wliole  baiiani.  All  superfluous  bnlgata  nav  rum  out  between  tlir 
principal  ilide  and  the  paprr.  and  usuallf  bran  with  it  the  air-bubbles,  8u 
that  the  section  remBina  perfectlj-  Hat,  and  embedded  in  the  smallest  possible 
qnantitj  of  baliani. 

When  perfettlj  cold  tbe  upper  slide  idilJ  be  removed,  the  pnper  reBdily 
Kripped  off,  and  the  mouotinj;;  is  aceomplished. 

To  clean  off  the  iDBrjiinnl  hard  bnlsnm  with  B  hot  kaife-blndi?,  to  clear 
■waj  midaal  iireaks  or  bonier,  and  to  irash  to  britrhincsa  both  surfaces  of 
ihe  (lidrs  with  aqua  ammnnlB  on  a  bit  of  rnK,  nct-u]>y  but  a  few  miautes  ;  and 
Bothiag  remains  to  be  done  but  attach  the  taJiet  dul,r  iniicribed. 

There  are  tboie  who  prefer  to  ornament  the  edj^e  of  Ibe  cover  with  black 
raniih,  which  certainlv  (rices  a  pretty  appenrnnce  tn  tbe  Flide ;  but  I  would 
recoiDlii end  tbe  previous  protection  ol  the  mnrcin  of  haUaiu  below  it  by  a 
thin  coat  of  shellac  »arnish,  which  effectually  prevents  penetrnlion  of  the 
black  Into  the  balsam,  whether  soft  or  in  a  hardened  condition. 

In  reviewinp  this  paper,  I  do  not  seek  to  excuse  its  prolixity,  bnt  to  express 
the  hope  that  the  melboda  and  processes  described  in  it  may  obtain  the  appro- 
baUon  of  olherg  ;  and  that  they  may  continue  to  give  Ibe  very  excelleot  re- 
tails which  have  rewarded  my  labors,  ns  well  as  of  those  friends  who  have 
accepted  my  f^uidauce  in  microscopical  studies. 


This  paper  was  accom|>aoic(l  by  thirty-eight  prei>Brations  for  ex- 
hitnUoD,  including  acctiunu  uf  tL«th,  shells  and  t^alculi. 

BiMriptioB  of  lI«alLln»  for  Grinding  Beotioni  of  Hard  flnbitaBCM  far  Micro* 
Mopie  PnrpoiBB. 

HY  COLEMAN  SKLI.ERH. 
The  preparation  of  thin  erclioui  ufhatd  substances,  such  as  bone,  teeth, 
■tone.  4c.,  for  microscopic  purposes  is  usnnlly  attended  wilh  more  or  loss 
trouble,  and  reqnires  cnnsideruble  skill  on  the  part  of  the  workman.  Tbe 
chief  difficulty  is  in  sccurinfi  uniformity  of  thickness  [n  Ihe  specimen.  A 
machine  lately  devised  by  Mr.  J.  S.  Hancroft,  of  Philndelphia  auii  in  use  at 
the  ertalilisbment  of  Messrs.  \Ym.  Sellers  k  Co.,  embodiex  a  principle  which, 
applied  to  this  purpose,  fncitiliites  the  operation.  This  pBrliiulnr  uiacbine  is 
one  uf  those  imjirnvemenls  in  the  direction  of  cnHbllnjc  unxkltlvd  l>>bi<r  to 
take  Ihe  place  of  skilled  labor,  or  to  enable  skilled  workmen  iii  dci  a  greater 
amount  of  pond  work  in  tbe  same  time.  It  Is  a  well  kiiiiwu  fact  that  patient 
indnstrr  combined  with  mechanical  skill  will  enable  marvels  uf  gniid  work- 
manfblp  to  be  produced,  bur  those  iuveiilluns  are  the  most  valuable  which 
wilfa  Ihe  least  outlay  of  capital  in  costly  miichinery  enables  unskilled  work- 
men to  produce  the  same  result  more  expcdilinii«lv  and  if  possible  more  per- 
fect. The  conlrivnnrc  of  Mr.  Kanrrofl  was  desi^nVd  t»  jiruduce  a  Iruly  plane 
turfBceun  herdened  metals,  [t  consists  of  a  plane  nielal  table.  ihr>  upper  Sur- 
face of  which  is  made  accurately  true.  Thiy  pliine  surfur-e  or  plate  rests  on 
blnKcaatoneendand  is  provided  with 
iin  adjustini;  screw  under  tbe  other  end. 
In  the  middle  of  tbe  table  U  an  oblont; 


that  the  tige  of  wheel  shall  project  above 
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the  plnte.     In  use,  the  bBrdeaed  meUl  to  be  grouDd  trae  ii  praErd  Grmly  b; 

the  haads  of  the  workniaii  apon  the  pUle,  >nd  puied  wiib  a  ilidiDg  moiioQ 
ID  Tarious  directions  over  the  vrbeel.  The  emerj  wheel  tourhea  the  highest 
places,  and  gradually  reduces  all  to  one  aniform  plaae.  With  this  machine 
ItrBighl  cilgea  of  hnrdeDei)  gleel  have  been  produced  o[  SDch  perrectioD  that 
when  pressed  together  on  the  edges  the  oat  will  lift  the  O'her  bj  cohesloQ, 
withoul  the  iatcrrentiOD  of  a  fluid. 

This  machine  euggesled  to  me  an  application  of  the  same  principle  to  the 
preparatiOD  of  microacopic  abjevts.  For  the  large  plaae  table  with  the  nar- 
rov  opeoing  in  the  nmchitie.  as  described,  I  inhstitute  a  imall  plate  of  brass 
or  iron,  with  a  circular  opening  in  its  centre  of  about  1}"  diam.  The  eraerf 
wheel  is  supported  on  a  apiodle  and  stand,  such  as  can  be  parehaied  at  aoy 
of  (he,  dental  depots,  and  intended  for  the  purpose  of  rotating  emery  or  corun- 
dum wtieeU,  &c.  The  table  hinged  above  the  wheel  has  an  adjusting  screw 
to  delennine  the  height  of  its  surface  plane  above  the  edge  of  the  emery 
wheel.  In  use,  the  specimen,  ground  and  polished  on  one  side,  is  then 
mounted  with  hard  balsam  on  the  glass  slide  upon  which  it  is  to  remain.  It 
may  then  he  roughly  ground  down  or  filed  down  to  any  converiient  ihickaess 
short  of  that  actually  needed;  then  it  is  laid  upon  this  grinding  machine 
(Specimen  down),  the  elide  resting  on  each  side  of  the  centre  bole  in  the 
plate,  the  specimen  touching  tbe  revolving  emery  wheel.  Passing  it  back 
and  forth  over  the  wheel,  it  is  reduced  to  a  plane  parallel  with  the  glass  upon 
which  ilia  cemented,  and  its  final  thinness  regnlated  by  the  adjustment  of 
the  table.  When  thin  enough  for  the  purpose  intended  it  may  be  smoothed 
with  a  slip  of  Scotch  stone  and  polished  without  fear  of  destroying  the  uni- 
formily  of  thickness  obtained  by  tbe  section-grinding  machine.  In  using  the 
Instrument  in  the  preparnlion  ol  sections  of  ivory  or  bone  I  have  found  that 
the  grinding  should  be  done  with  either  a  dry  wheel  or  one  moistened  with 
oil,  as  water  will  swell  the  specimen  and  crack  it  loose  from  its  cement.  The 
wheels  used  by  me  are  made  of  emery  and  glue,  not  the  shellac  corundam 
wheels  sold  at  the  deota]  depots.  It  is  probable  that  a  circular  Sic,  ■',  <-,  a 
steel  wheel  with  tectb  on  its  edge,  would  do  well  as  a  grinding  wheel  for 
bones,  in  place  of  the  emery  wheel. 


D.  H.  C.  Wood  eihibited  slidi 
gus,  which  were  found  di 
others  eipecti 


VATURAL  SCIENCES  OF  PHILADELPHIA.  13 

Sept.  6th,  1869. 
Director,  8.  W.  Mitchell,  M.D.,  in  the  Chair. 

NiDeteen  members  present. 

The  Director,  for  the  committee  appointed  at  last  meeting  on  Dr. 
Keen's  paper,  reported  that  they  had  asked  Dr.  Keen  to  make  some 
further  expfrimentc>. 

Dr.  Keen  read  a  supplement  to  his  paper,  in  compliance  ^ith  this 
recommendation. 

Dr.  Tyson  read  a  pap#r  entitled,  "  a  Note  on  the  Distribution  of 
Nerves  to  the  Vessels  in  the  Connective  Tissue  of  the  Pig's  Kidney." 
See  Amer.  Jour.  Med.  Sci.,  Oct.,  1869. 

Dr.  W.  Pepper  exhibited  some  slides  of  muscular  fibre  removed, 
poetrmortem,  from  an  emigrant  girl,  who  died  of  typhoid  fever. 

The  patient  was  a  German  girl.  set.  22,  who  bad  been  in  America  but  six 
weeks.  There  had  been  six  deaths  from  fever  on  board  the  emigrant  ship  in 
which  she  came  to  this  country.     She  died  on  the  nineteenth  day. 

Besides  the  ordinary  lesions  of  the  disease,  the  muscular  tissue  of  both  ren- 
tricles  of  the  heart  presented  a  marked  degree  of  friability,  and,  on  microsco- 
pic examination,  was  found  to  have  undergone  quite  advanced  granular  de- 
generation, as  originally  observed  by  Zenker. 

The  psoas  and  external  oblique  muscles  of  the  right  side  were  also  examined, 
but  were  found  healthy. 

Db.  Howell  made  some  remarks  on  the  application  of  photography  to 
microscopy.  He  spoke  of  the  inexpensiveness  of  the  apparatus  necessary  to 
the  work,  and  exhibited  the  results  of  his  experiments  with  sunlight,  and  also 
the  magnesium  light,  as  applied  to  micro-photography.  The  positive  prints 
were  from  photographs  of  sections  of  teeth,  bone,  cartilage,  coal,  Ac. 

Dr.  H.  Allen  made  some  remarks  upon  the  peculiarities  in  the  construction 
of  inter-orbital  space  of  the  human  skull.  He  demonstrated  by  outlines  upon 
the  blackboard  that  these  peculiarities  may  consist  of  the  following  plans : 

(1.)  Absence  of  nasal  bones  with  vertical  plate  of  ethmoid  appearing  be- 
tween the  nasal  processes  of  the  superior  maxillae. 

(2.)  Absence  of  left  nasal  bone,  its  area  being  occupied  by  the  nasal  process 
of  the  corresponding  side. 

(3.)  Same  as  (1),  with  rudiments  of  nasal  bones  in  position. 

(4.)  (.)ssification  of  inter-nasal  septum. 

Reference  was  made  to  Dr.  Van  der  Ureven's  paper  on  this  subject  in  Siebold 
and  Kolliker  Zeitschrift. 


Sept.  20th,  1869. 

Vice-Director,  W.  Pepper,  M.D.,  in  the  Chair. 

Twenty-two  members  present. 

Dr.  J.  G.  Richardson  exhibited  specimens  of  Sarcina  ventriculi 
found  in  the  vomited  matter  of  a  patient. 

He  remarked  that  his  observations  tended  to  show  that  the  divi.«*ions  of  the 
Sarcina  which  were  formerly  figured  by  some  as  having  central  nuclei,  are 
now  seen,  under  a  higher  pow»T,  to  be  divided  into  four  parts,  the  junctions 
of  their  separating  fissures  being  apparently  mistaken  for  their  nuclei. 

Dr.  Wm.  Pepper  desired  to  place  on  record  the  following  observa- 
tions : 
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StBnrastram  Lenisii,  tp.  nor. 
Stauraalrum  munitum,  8p.  dot. 
EuMlram  ornaiam,  ip.  dot.  Closterium  aDgastBtum,  JT. 

Euaslrum  elegans  (Br^hX  Kett.  \     Ctngteriam  juncidum,  Ralft. 

Euailrum  RHlfaii,  Rabmh.  Cloilerium  strioUlum,  Ehr. 

Kunstrum  multilobatum,  sp.  dot.  XaDtbidium  armatum,  Brib. 

Coemarum  Brebegoaii,  Aftnigh.  XantbidiuiD,  gp.  ? 

Cosmarium  commissuraU,  Brii.  I     Miuraiteriag  furcata,  Ag. 

Coamariuia  cucomU,  Corda.  Arthrodesmua  qandtidens.  n.  ep. 

Cp»raariam  luborbiciiUre,  »p.  dot.  Penium  digilus  (Ehrb.),  Br/b. 

"Stauraslruiu  aracline,  Sal/i.  Bambueina  Brebesonii,  Kit. 

Staurastrnla  paradoxicum,  Mei/tn.      , 

Tlip  doctor  called  atteatioa  to  the  fact  that  n-hilst  in  this  ncigliborbood  oae 
rarely  met  with  a  deamid  which  was  prorided  with  large  graQuies  or  spinea ; 
ia  tliia  northern  collectiua  by  Tar  th«  luajorit]'  of  the  specimens  were  so  pro- 
Tided.  Of  Cosmariuia  commuiurnU,  Br«b.,  Dr.  W.  atated  he  had  only  seen  a 
single  apecinien,  and  tbia  diflTered  Irom  (be  typical  form  in  liaviug  the  ainug 
very  narrow  in  its  outer  portion,  and  in  being  shorter,  but  these  ditfcreuf  ea  did 
not  seem  enough  to  justtl;  specific  separation.  Of  ClotltTitim  angiulatum,  nho. 
but  one  gpecimen  had  been  found,  which  agreed  very  well  with  Ibc  typical 
forma,  except  that  it  was  e.  little  nacrower,  ita  greatest  brcftdlh  not  btiog  more 
than  9.12U0U"  =  -l>0076". 

The  degmid  which  tbe  doctor  referred  to  Euatlrum  Ralfiii  be  Mated  to  dilTer 
congiderably  from  Ihetypii'nl  form  in  the  proportion  of  the  bread Ih  and  length. 
There  are  also  certainly  four,  if  not  more,  umbonatioDS  on  the  face  of  each 
half-cell.  Thege  are  nowhere  distinctly  spoken  of  as  existing,  and  Mr.  Archer, 
in  Prilchard's  Infusoria,  stales  there  are  none  vigible  in  the  front  view  of  £. 
Ralfiii.  They  are,  huwerer,  represented  in  the  side  view  of  the  original  figure, 
and  are  said  X»  be  lery  noticeable  !>y  Mr.  Archer  himself,  when  the  dcsniid  is 
BO  looked  at.  In  the  Saco  Lake  speciTaeng  ibe;  are  elwayg  seen  in  the  front 
view  with  great  dlHiculty,  and  in  some  cnseg  I  failed  entirely  to  demonstrate 
them,  8o  that  Ihey  do  not  afford  a  good  character  for  the  indication  of  a  new 

I,  medio  profunde  conatrictum.  et 
iricosum  et  duplo  biumbonalum. 
icellulis  a  fronts  trilobstis,  lobia 
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EUilBTBrM   ORSATUMf  Sp.  DOV. 

E.  obloDgum,  diametro  daplo  longius,  profunde  constrictam,  siuu  angusto 
lineari;  semicellulis  a  fronte  trilobatis;  lobis  basalibus  latissimis,  nonnihil 
siDuato-emarginatis,  angalig  plus  minus  productis  et  rotnndatis ;  lobo  polare 
medio  profunde  lineare  inciso,  segmentis  late  rotundatis  ;  semicellulis  a  latere 
bilobatis,  lobis  basalibas  profunda  emargiuatis  et  cum  angulis  plus  minud 
acQtis;  cjtiodermate  distincte  ordinatim  punctato. 

Z/wm.— 35-12000^^=  00029. 

G.  oblong,  twice  as  long  as  broad,  profoundly  constricted ;  semicclls  from 
the  front  trilobate;  basal  lobe  yerv  broad,  slightly  sinuately-emarginate, 
angles  more  or  less  produced  and  rounded  ;  polar  lobe  medianly  profoundly 
linearly  incised,  segments  broadly  rounded;  semicells  bilobate  at  the  sides, 
basal  lobes  profoundly  emarginate  and  with  the  angles  more  or  less  acute  : 
cytioderme  distinctly  regular  punctate. 

Remarks. — This  species  is  close  to  E.  cratsum^  from  which  it  differs  in  the 
proportionate  length,  being  only  twice  instead  of  three  times  as  long  as  broad  ; 
in  the  size  being  only  three-fourths  as  large ;  and  especially  in  the  peculiar 
lateral  splitting,  as  it  were,  of  the  basal  lobes. 

Arthropeshus  quadridens,  sp.  nov. 

A.  late  ovali,  Tel  suborbicularis,  paulum  longius  quam  latum,  cum  mar- 
gine  crenato-undulato  ;  semicellulis  nonnihil  rcniformibus,  utroque  fine  aculeo 
enbulato,  modice  robusto,  acuto,  recurvo,  arniatis  ;  cytiodermatc  cum  vcrrucu- 
lis  paucibus  niodice  minutis  in  seriebus  paucibus  dispositis  instructo ;  semi> 
cellulis  a  vertice  acute  ellipticis,  et  cum  margine  crenato  et  supcrficie  sparse 
▼crruculosa. 

Z>iViOT.—Lat  3-4000^'' = -00075  ;  long.   5-4000= -00125'^ 

Broadly  oval  or  snborbicular,  a  little  longer  than  broad,  with  the  margin 
crenately  undulate ;  semicells  somewhat  reniform,  at  each  end  armed  with  a 
subulate,  moderately  robust,  acute,  recurved  large  spine;  cytioderm  with  a 
few  smallish  tubercles  arranged  in  three  or  four  rows;  semicells  from  the  ver- 
tex acutely  elliptical,  with  the  margin  crcnate  and  the  surface  sparsely  warty. 

Remarks. — This  species  approximates  A.  divergens,  from  which  it  differs  in 
the  arrangement  of  its  granules,  its  attaining  not  one-half  the  size,  aiul,  1  be- 
lieve, in  the  larger  and  more  robust  spines. 

Staubastrum  mcnitum,  sp.  nov. 

S.  siibmagnum,  fere  J  plo  longius  quam  latum,  medio  leviter  constrictum  ; 
semicellulis  a  fronte  enormiter  hexagonis,  angulis  in  processus  rectis  et  direr- 
gentibus  produciis,  dorso  processibus  similibus  4 — 5  instructo;  senrK-ellulis 
a  fronte  polygonis  vel  suborbicularibus,  miirgine  processibus  numero^is,  plc- 
rumqne  9  instructo;  dorso  processibus  5 — 8  iustructis  ;  processibus  omnibus 
similibus  granulato-dentatis,  apiceachroo  simplicibus,  bifurcatis  vel  tissis. 
25-12000^^  =  -002. 

Diam.  a   vertice  cum    processibus. — 51-12000'''=  -00475.      Sine    process. 

i>.  rather  large,  about  one-half  longer  than  broad,  slightly  constricted  in 
the  middle;  semicells  from  the  front  irregularly  hexagonal,  the  angles  pro- 
longed in  straight  divergent  processes,  and  the  surface  furnished  with  four  or 
five  similar  ones;  semicells  from  the  front  polygonal  or  suborbicular,  the 
margin  furnished  with  numerous  processes,  mostly  about  nine,  and  also  with 
5 — 8  on  the  dorsum;  processes  all  similar,  granulate-dentate,  their  transpa- 
rent apices  simple,  bifurcate  or  torn. 

R'iniarks. — This  species  is  most  closely  allied  to  St.  fiucigerum^  Breb.,  from 
which  it  is  at  once  distinguished  by  the  orbicular  vertex.  The  coustriciion 
between  the  semicells  is  also  very  different.  In  St.  munilum  it  is  a  gradual, 
not  very  deep,  hour-glass  contraction  ;  in  St.  fusdgerum  it  is  very  narrow 
and  linear. 
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S.  Ietp,  ainu  ampligiiino,  Bpinalo  psiro  anoato  et  cam  «agul<i  obtnco; 
isthmo  nulto ;  Bcmicellulia  a  fronte  lale  than ffulari bus,  a  rerlice  triaiipilaribiu 
et  cum  aogulis  noaaihil  tumidis,  el  rotundatis ;  aDgalil  apino  maiimo,  ro- 
bagto,  acuto  u-matig. 

Diam.— hong.  coni.  spin,  1-400"  =0(126;  lat.  cum  spin.  27-12000"  = 
■00235".     SineBpin.:  long.  1-600  = -OOieeS  ;  lat.  13-12000  = -001666.  SpiD.: 

Smooth,  witb  a  verj  ample  sinus,  which  is  armed  with  a  small  ipine  and 
linS  a  verj  obtuse  angle ;  istbmus  absent ;  gemicells  from  the  front  broadlj 
triangaUr,  from  tbe  vertex  triangular,  nith  the  angles  Bomewbat  tnmid  and 
rounded  ;  angles  armed  wilb  a  very  large  acute  robust  spine. 

Eemarkt. — This  desmid  is  most  closely  allied  to  Si.  aritii/entm,  Ralfi.,  bnt 
differs  from  it  id  outline  as  seen  from  tbe  front,  tbere  beiDB  no  tnamellatiOD 
of  tbe  ends.     Tbe  spiues  in  the  siauses  are  also  wajiUng  in  the  Baropean 

Cosmjiridu  sitborbicdlabk,  sp.  nov, 

C.  pnrvum,  suborbiculare,  panlo  lon^ius  quam  latum,  cum  marpne  enormi- 
ter  creaato,  Tel  crenalo-undulato  ;  semicellulis  a  latere  orbicularibns,  avertice 
elliplicia  ;  sinu  extra  anguslissimo  aed  intra  nonnihil  excavato  ;  cjtiodennate 
L-rasBO,  spnrse  verruculoso  ;  granulis  id  semicellulis  singulis  subdistantibus  et  in 
seriebus  elongalis,  duobus  (inlerdum   unica)  exterois  curTatis,  et  in  seriebas 

Diam.—hat.  H-] 2000"  =  0012  ;  lat.  16-12000  =  -0013. 

Small,  juborbicular,  a  verj  little  longer  than  broad,  witb  tbe  margin  Irregn- 
larlf  crenate.  or  crenale  undulate ;  semicells  from  tbe  side  orbicnlar,  from 
the  vertex  elliptical;  einua  rery  narrow,  bnt  within  somewhat  excavated; 
cftioderm  tbiek,  sparsely  coursety  granulated  ;  granules  aubdislant,  in  each 
cell  arranged  in  one  or  two  curved  marginal  series  and  in  a  central  groDp  of 
two  or  tbrce  abort  rows. 

Remarki. — The  arrangement  of  tbe  grannies  in  this  detmid  is  peculiar,  one 
or  sometimes  two  rows  of  large  obtuse  pearly  granules  placed  at  rather  wide 
intervals  along  tbe  whole  outer  margins,  and  then  in  the  centre  of  each  semi- 
cell  a  group  of  two  or  Ihree,  or  even  mote  short  straight  rows  of  three  or  foar 
similar  but  rather  smaller  granules.  The  isthmus  is  rather  broad  and  ibort^, 
sometimes  it  baa  on  it  one  or  two  grannies. 
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Genas  TETMEMURUS. 

T.  GIOAXTKTrS,  n. 

T.  maximas,  oblong^s,  diametro  3  plo  longior ;  apice  hand  attenuato,  late 
rotandato ;  suturis  profandis,  linearibus ;  cytiodermate  irregulariter  granu- 
Uto-punctato. 

/>uni.— 24-7500=  -0031. 

I  found  this  beautiful  desmid  in  a  stagnant  pool  in  Bear  Meadows,  Centre 
Co.,  in  the  month  of  August.  It  is  very  different  in  its  outline  from  its  near- 
est allj,  T,  granulatut.  The  diameter  is  preserved  uniform  until,  at  the  verj 
end,  where  there  is  an  alteration  in  the  line  of  the  margin,  so  as  to  cause  some 
contraction.  This  is,  however,  wanting  in  some  specimens.  The  ends  are 
therefore  broad  and  obtuse.    The  size  is  also  double  that  of  T,  granulatut. 

Dr.  Mitchell  exhibited  a  perfect  egg^  with  shell,  enclosed  in  a 
larger  egg.  The  outer  egg  contained  albumen  and  a  partial  yolk. 
The  hen  from  which  the  specimen  was  obtained  had  produced  several 
similar  ones. 

Dr.  W.  F.  Norris  was  chosen  a  member  of  the  Section. 


Dec.  6th,  1869. 

Director,  8.  W.  Mitchell,  M.D.,  in  the  Chair. 

Eleven  members  present 

Mr.  Walmsley  donated  three  preparations  of  the  lung,  liver  and 
kidney  of  the  rattlesnake  injected. 

Da.  S.  W.  MiTCHBLL  exhibited  specimens  of  hydrate  of  chloral  in  solid,  and 
in  aqueous  solution.  He  had  administered  hjpodermicallj  to  a  pigeon  10 
grains,  producing  immediate  death.  Three  grains  similarly  administered 
resulted  in  death  at  the  expiration  of  between  two  and  three  hours ;  the 
pigeon  having,  however,  several  times  apparently  expired  before  death 
actually  took  place.  To  a  rabbit  15  grains  were  administered  hjpodermically, 
death  occurring  in  an  hoar.  In  each  instance,  rigor  mortis  supervened  rap- 
idly. 

The  election  for  officers  for  the  ensuing  year  was  held,  which 
resulted  as  follows : 

Director,  8.  W.  Mitchell,  M.D. 

Vice  Director,  Wm.  Pepper,  M.D. 

Recorthr,  Jas.  Tjrson,  M.D. 

Treasurer,  C.  N.  Pierce,  D.D.8. 

Curator,  W.  H.  Walmsley. 

Publiration    Committee, Recorder,   ex   off.,  Chairman ;     F.  W. 

Lewis,  M.D.;  W.  Pepper,  M.D.;  M.  W.  McAllister;  W.  S.  Bolles, 
M.D. ;  J.  G.  Hunt.  M.D. 

Curators. — W.  H.  Walmsley,  ex  off,,  Chairman ;  J.  G.  Richard- 
son, M.D.;  T.  W.  Starr;  F.  W.  Lewis,  M.D.;  W.  F.  Norris,  M.D. 

Auditors.— H.  M.  Bellows,  M.D. ;  W.  McFadden,  J.  W.  Queen. 
1869.] 
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Jan.  4th,  1870. 

The  President,  Dr.  Ruschenbebgeb,  in  the  Chair. 
Thirty  members  present 

Pft«ir.  LiiDY  caUed  the  atteution  of  the  members  to  a  cnrious  fossil,  which 

id  been  sent  tu  him  for  examination  last  fall  by  Prof.  Hajden.     It  was  found 

i  Colorado,  and   loaned  to*the  latter  bj  Dr.  Gehrung,  of  Colorado  City. 

"rof.  L.  reinurked  that  when  first  received,  the  specimen  strongly  recalled  to 

rumiotl  the  upper  part  of  the  face  of  the  wonderful  Sivathen'um  of  the  SiTalik 

Ailli  of  India.     It,  however,  presents  so  many  peculiarities,  that  among  other 

rMjectures  he  thought  it  mi^ht  have  pertained  to  the  pelvis  of  a  chelonian, 

Wit  had  dnally  concluded  that  his  first  suspicion  was  the  correct  one.     The 

iptcimfh  corrt^sponds  with  that  portion  of  the  face  of  Sivathfrium  comprising 

^  upper  part  of  the  nose  together  with  the  forehead  and  anterior  horn  cores. 

Alii  tl«?cribod   to  be  the  case  in  the  corresponding  portion  of  the  skull  of 

^pukfntm.  till  the  bones  comprising  the  fossil  are  completely  coossified  so  as 

^Inve  Qi>  trace  of  the  original  position  of  the  sutures.     The  nasal  and  con- 

'•l^aouj  b<jQ«s  arc  of  great  thickness,  and  as  solid  as  those  generally  of  the 

^■reniin'S.    The  animal  to  which  the  fossil  belonged  was  nearly  as  largo  as 

*i«  SiMtSenum. 

Tb«  horn  cores  are  nearly  like  those  of  the  latter  in  form,  size,  and  relative 
P^itioD  to  each  other.  They  are  conical  knobs,  slightly  trilateral,  and  with 
*B  obtuiily  rounded  summit,  which  is  more  porous  than  the  bone  is  else- 
*bfre.  They  are  moderately  divergent,  and  their  summits  project  more  over 
|B*ir  base  trxtcrnally  than  in  Sivatherium.  The  space  between  the  cores  ex- 
l^jidg  AiTv49  the  forehead  forms  a  continuous  concavity;  and  the  surface 
•ft'ttthe  rnd  of  the  nose  to  the  broken  border  of  the  fossil  posterior  to  the 
^1  fnrnitf  a  moderate  convexity.  In  Sivatherium  the  corresponding  surface 
^tbe  ilope  of  the  forehead  to  the  convex  rise  of  the  nasals  forms  a   deep 

ibc  fdce,  a4  formed  by  the  nasals  and  their  apparent  conjunction  with  the 
*^iil»  iu  aitvance  of  the  horn  cores,  is  very  short  in  comparison  with  that 
'^  ^ttiihenum.     The  coossified  nasals  are  proportionately  shorter,  broader, 
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Hod  Btoulcr  than  in  tlir  IrIIct  Animal.  Tfaeir  iMeral  bord«n  are  nncb  nait 
oblnee,  nnd  Ihpy  (erminale  in  a  broad,  thick,  notclifd  point.  The  endl  Int- 
derinK  llie  notch  are  tnoet  thickened  and  porous,  apparcmlj  indieaUng  ibl 
fittacbment  or  a  loDg  moveable  snout.  The  nmali  do  not  riac  from  the  fnt- 
head  in  the  raiilted  mnnner  bo  congpicuoDg  in  StBaihrrium  and  JftiiitmnH, bai| 
ni  previousljr  indicated,  simp];  continue  Iha  curvatuK  of  the  forehead.  ; 

One  of  the  most  remarkable  cbaractera  of  the  foiail  is  tbc  grrater  cilnt  • 
backward  of  the  lateral  nasal  notch  tbnn  in  Siratlieriiim.  In  Ihii  it  eeattt  hi 
forward  of  the  position  of  the  horn  coret,  eituated  above  the  orbiti.  Intki 
Colorado  fossil  the  notch  continues  back  and  beneath  the  poailion  of  thehsn 
I'Orea,  where  the  nasals  appareollr  become  continuous  with  tbe  maiillaiHl. 
The  relative  jiosition  of  tbe  orb! is  cannot  be  ascertained,  as  sll  the  contigvoal 
parta  arc  broken  aws}-.  Tbev  appear  to  hare  been  situated  bebind  the  poii- 
tion  of  the  horn  cores. 

Several  measurements  of  the  fossil  are  as  follows: 
Distance  from  the  centre  of  the  snmmit  of  one  horn  core  to  the  other-.  10}  it- 
Length  of  horn  cores  above  level  of  the  Intervening  space S    ■* 

Length  of  lateral  nasal  notch 4}  " 

Distance  from  end  of  nose  to  centre  of  space  between  the  horn  cores....  6    " 

Hreadlh  of  nose  midway  between  end  and  position  of  botn  cores 4    ' 

Kreadth  of  face,  where  narrowed,  below  horn  cores T|  " 

It  is  probable  that  the  fossil  may  pertain  to  the  same  animal  as  tbe  ren^l 
from  the  Manvalses  Terrel>  of  Nebraska,  described  under  ibe  name  of  Tiro^ 
thftium,  but  in  the  state  of  extreme  uncertainly  as  to  its  eollocation,  it  aif 
u'ilb  eijual  probability  be  referred  to  other  genera,  perhaps  to  Jlffgalomtrp, 
or  it  may  have  been  an  American  species  of  tbe  Sitat/itriuni.  Under  tbe  cu* 
cumslances  it  may  be  referred  to  a  new  genus,  with  tbe  came  of  Uibichon 

COLOBAUINBIH. 

PaoF.  0.  C.  Mabsr,  of  Yale  College,  exhibited  «  nomber  of  vertebis  of  i 
new  Dinosaurian  from  the  cretaceous  green  sand  near  Barnsboro',  N.  J.    Bl   ^ 
observed  that  they  indicated  a  reptile  allied  to  Hadroiaunu  FoKlIni  Leidy,   -i 
but  only  nbont  one  half  the  size  of  tbat  species.    The  specimens,  altbon^  ' 
all  found  in  the  same  immediate  neighborhood,  were  apparently  portions  »f 
three  different  individuals,  only  one  of  which  was  fully  adult.     Tbe;  c«>- 
fisled  of  several  dorsal  and  lumbar  vertebra  belonging  to  the  Unseun  of  Tail 
College,  and  an  anterior  candal  vertebra  recently  presented  to  tbe  cDlledlM 
of  the  Academy  by  Dr.  Leidy.     These  remains  appear  to  be  qnite  distinct  fro*    I 
those  already  described,  and  apparently  belong  to  the  same  species,  for  wbid   i 
~     -  ■■       h  proposed  the  name  Hadroiaura,  minor.     Prof.  Slarsb  also  »ho»»i    I 


VATUBAL   SCIENCES  OF  PHILADELPIHA.  O 

!*•  JovniAl  he  had  proposed  the  name  Halitaurut  for  a  new  genus  of  Mo- 
nd  Reptilea,  bat  as  ffalotawut,  essentiallj  the  same  word,  had  pre- 
«lMs|f  beeo  ffifeD  to  a  genus  of  fishes,  he  wished  to  substitute  for  the  former 
As  UM«  of  Atptotawrut. 

Ftoof.  Marsh  aJso  showed  a  tooth  of  a  rhinoceros  from  the  miocene  of  Squan- 
kiB,  M.  J^  which  was  the  first  authentic  evidence  of  this  animal  east  of  the 
Wmimlppi  Rtrer.  It  was  found  in  the  pits  of  the  Squankum  Marl  Company^ 
li  tibe  same  lajer  with  the  remains  of  the  Elotherium  Leidyanum  Marsh,  and 
m  presented  to  the  Tale  Museum  bjr  Mr.  O.  B.  Kinne.  The  tooth  was  the 
IhI  Bolar  of  the  left  under  jaw,  and  indicated  an  animal  about  two-thirds 

siae  of  the  liTing  Indian  species.     He  proposed  for  it  the  name  Rkinoeeroa 


Jan.  Wth. 
The  President,  Dr.  Ruschekbergeb,  in  the  Chair. 
Twenty-five  members  present 

Fbop.  Lkidt  directed  attention  to  some  fossils,  on  which  he  made  the  fol- 
Iswiaf  remarks : 

1.  A  specimen  consisting  of  less  than  the  half  of  a  vertebral  body,  was  sub- 
skied  to  mj  examination  bj  Prof.  Hayden,  who  obtained  it  last  summer 
Mif  his  geological  survey.  It  is  from  Middle  Park,  Colorado,  and  Prof. 
Iq^ca  thinks  was  derived  from  a  cretaceous  formation.  Similar  specimens 
«M  reported  to  be  not  unfrequent,  and  were  known  under  the  appellative  of 
Tftlriied  horse  hoofs.*'  The  fossil  indicates  an  elonga*ed  form  of  caudal 
VIsbra  of  some  large  saurian.     Much  constricted  towards  the  middle,  such 

Cmens  would  be  most  liable  to  break  in  this  position,  and  the  halves  from 
form  might  readily  be  taken,  by  the  inexperienced  in  such  matters,  for 
ifta  Ihey  are  called. 

Iht  vertebral  body  in  its  entire  condition  would  resemble  in  form  those  of 
%alteaav«t,  but  in  form  and  other  characters  bears  a  near  resemblance  to 
MIS  of  PoMopUmnm  Bucklandi,  This  is  an  extiuct  reptile  from  the  oolitic 
taalion  of  Caen,  in  Normandy,  described  by  DeslonchAmps ;  and  remains 

rrently  of  the  same  animal  from  the  Wealden  of  Tilgate,  England,  have 
been  described  by  Prof.  Owen. 
m»"f4y /<!» un  has  generally  been  viewed  as  a  crocodilian  reptile  with  hi- 
^lieave  vertebne,  but  probably  pertains  to  the  dinosaurs.     The  P.  Bucklandi 
liMtiaated  by  Dealonchamps  to  have  been  about  25  feet  lon^^.     The  Colorado 
^Mil  Indicates  a  much   larger  animal,  having   been  more  than  one-third 


Om  of  the  most  remarkable  characters  of  the  Poidlopleuron  is  the  presence 

*f  u  large  medullary  cavity  within  the  bodies  of  the   vertebrae,  paralleled 

^^••f  living  animals,  so  far  as  I  know,  only  In  the  caudal  vertebrae  of  the  ox. 

V^eMBe  character  is  presented  by  the  Colorado  fossil.     In  the  former  animal 

^e  eavliy  appears  simple  or  unobstructed  by  osseous  trabeculae.     In  the 

Colorado  fossil,  as  seen  in  the  broken  surface  of  the  specimen,  the  medullary 

^•^f  oeeapies  the  lower  two  thirds  of  the  interior  of  the  body  and  is  crossed 

^a  few  trabccalie.    The  sides  of  the  cavity,  converging  below,  are  consti- 

^ilsd  by  a  layer  two  lines  thick  and  as  compact  as  the  walls  of  the  medullary 

^•sityin  the  limb  bones  of  most  ordinary  mammals.     The  upper  third  of  the 

^Msffior  of  tbe  body  is  occupied  by  the  ordinary  spongy  substance  which  bf- 

Wmm  More  compacted  ascending  into  the  interior  of  the  neural  arch.     The 

tiveraovs  strnctare  of  the  Colorado  fossil  is  occupied  with  crystalline  calcite. 

Tbe  eaiiBated  length  of  the  vertebral  body  is  six  inches  or  more.    The  sides 

veaach  narrowed  towards  the  middle,  and  they  are  concavely  depressed  just 

Mow  the  sntaral  coi^joaetion  of  the  neural  arch.     A  narrow  groove  occupies 
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llie  UtTFtT  border  of  Ibe  bodj,  as  ii  indicated  to  be  tbe  caac  in  ibe 

apFciiiieiis.  Tlie  posterior  Articular  snrfiice  of  tbe  body  !i  ntodtiati 
preeeeil,  biil  its  lower  fourth  rurrbi  forirard,  producing  a  tbick,  conTt 
for  the  RccumniodikiioD  of  a  cheiron.  The  breadth  of  the  articular  id 
acarccif  four  incbes,  and  it«  depth  is  about  the  tame  meaiaremeDl. 

The  species  represented  b;  tbe  fossil  uiay  be  named  Poiciloplidbo*  ' 
Should  the  division  of  tbe  mednllsry  CBvii;  of  the  vertebral  body  ioto 
recesses  b;  trubeuiilie  be  significant  of  olber  cbaraclera  indicating  tb 
rsdo  sHurian  lo  be  disliact  from  FoieilopUaron,  it  might  be  named 

2.  A  collection  of  fossils  from  tbe  cretaceous  formation  of  Pick) 
Alnbumii,  received  from  Dr.  J.  C.  Noit,  formerly  of  Mobile,  indicaiei  i 
eaiiroid  repiiie  Hiiparvmly  of  the  genus  Cliduiiri,  of  Prof.  Cope.  Th' 
mens  coni^isl  of  nn  anterior  portion  of  one  rnmus  of  tbe  lower  jaw,  a 
of  the  upper  jawf,  an  aiis  aud  seversi  doreal  vertcbrte.     The  epeciet 

prop^tk'-ii  of  Uniiintown,  Alubanin,  It  mny  be  named  ClidaiUi  inii 
The  Jaw  fruicmcnls  indicate  more  robust  pruporliuDS  (ban  in  C.  pri 
The  fragment  of  tbe  lower  jaw  is  3^  inches  long  aad  cooiaiDi  a  i 
niuo  teeth  ;  iho  depth  of  the  nympbrsis  is  one  inth  ;  lh«  depth  be 
seventh  tooth  almoal  nn  inch  and  a  quarter. 

The  body  of  a  dorsal  vertebrEC  is  altuost  an  inch  and  a  half  longi ; 

verlicnlly.  Tbe  ni-uml  arch  retnins  tbe  zygospheno  end  lygantrum,  i 
ill);  tbe  iguanisn  rbanLcler  of  Ihe  cxiiact  reptile. 

^inre  communicsting  the  above  1  Lave  received  for  eiaminatio 
reumina  uppareutly  of  the  iiiime  specleii,  from  the  cretaceous  forms 
Kansas.  Among  them  are  two  nearly  entire  denlnry  bones,  the  lei 
which  is  nbonl  eleven  inches.  Thi-y  contain  Ihe  bases  of  Ibe  leeth,  led 
lUv  full  series  x«  be  twelve.     The  more  slender  jaws  of  C.  propflka 

teeth. 

3.  The  cftuUnl  vertebra  represented  in  figures  1,1.  IC,  plate  EI,  of  tbe 
tttceoui  Kejililes  of  the  United  Slates,"  iiidicalea  a  reptile  apparently 
geuus  Lfiadon  or  Macromurut.  The  conalitution  of  the  vertebra  ii  lb 
af  in  tlie  cuudnU  of  the  known  Impedes  of  this  genus.  Il  {irolmblr  beli 
the  Epecies  ilesenlicd  bj  I'ruf.  Uope  under  tbe  name  of  Jf.  proriser. 

4.  The  tine  spi-einirn  ofn  fossil  turtle  exhibited  lo  the  Academy  was 
by  Sir.  0.  U.  Smilb,  of  Amberat,  lines.,  Ihrongb    Prof.  Hsyden,  for  my 
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than  in  Derjnatemys^  and  extend  in  advance  of  the  suture  between  the  hjo- 
and  hjpo-8t«rnal  plates. 

The  name  of  Baptemys  Wyominoexsis  is  proposed  for  the  turtle.  When 
complete  the  carapace  bus  measured  about  one  foot  and  a  half  in  length  bj 
one  foot  in  breadth.  The  sternum  has  measured  about  one  foot  in  length  ; 
the  depth  of  its  pedicles  4  inches,  their  breadth  3  inches ;  the  length  of  the 
posterior  extremity  4  inches,  its  breadth  at  base  4}  iuches. 

It  is  probable  that  the  specimen,  from  the  same  locality,  upon  which  was 
characterized  the  Emya  Wyomingensis  (Pr.  A.  N.  S.,  1869,  QQ,)  belongs  to  the 
same  animal. 

5.  Among  a  multitude  of  fragments  of  turtle  shells  obtained  by  Mr.  J.  Van 
A.  Carter  from  the  same  formation  and  locality  in  which  the  preceding  speci- 
men was  found,  there  are  many  apparently  of  the  Trionyx  guttatns  (Pr.  A.  N. 
S.,  1869,  66.)  Some  of  the  fragments  pertain  to  an  emydoid  differing  from 
the  preceding,  but  they  are  too  imperfect  to  ascertain  the  exact  generic  char- 
acters. In  this  species  both  the  vertebral  plates  and  scutes  are  proportion- 
ately much  wider  in  relation  with  their  breadth  than  in  Bnptemya.  The 
scutes  mentioned  arc  deeply  impressed,  whereas  in  the  latter  their  boundaries 
are  scarcely  traceable.*  The  series  of  vertebral  plates  from  the  first  to  the 
eighth,  inclusive,  measure  eight  and  a  half  inches.  The  fore  part  of  the 
sternum  is  truncate  as  in  D^rmafemys,  but  not  so  much  produced.  For  the 
species  the  name  of  Emvs  Stevknso.viaxcs  is  proposed,  in  honor  of  James 
Stevenson,  the  companion  and  able  assistant  of  Prof.  Hayden  in  his  geological 
explorations  of  the  west. 

Prof.  0.  C.  Marsh,  of  Yale  College,  exhibited  a  series  of  specimens  of  the 
remains  of  birds  from  the  cretaceous  and  tertiary  of  the  United  States,  which 
showed  that  this  class  was  well  represented  during  these  periods,  although 
no  species  have  yet  been  described  from  these  formations  in  this  country,  and 
none  indeed  from  older  rocks,  since  it  now  appears  to  be  well  established 
that  the  bird-like  foot-prints  in  the  Connecticut  Valley  were  made  by  Dinosau- 
rian  reptiles.  Among  the  species  shown  were  the  remains  of  at  least  five  species 
of  cretaceous  birds,  although  but  one,  or  possibly  two,  species  have  hitherto 
been  described  from  strata  of  this  age  iu  Europe.  The  present  cretaceous 
specimens  were  all  found  in  the  green  sand  of  New  Jersey,  and  with  one  ex- 
ception in  the  middle  marl  bed.  They  are  all  mineralized,  and  in  the  same 
state  of  preservation  as  the  bones  of  extinct  reptiles  found  with  them  in  these 
deposits,  and  hence  are  readily  distinguished  from  the  remains  of  recent  birds 
which  have  occasionally  been  found  near  the  surface  iu  the  marl  excavations 
of  New  Jersey. 

The  most  interesting  of  the  specimens  exhibited  was  the  distal  portion  of 
a  large  and  robust  tibia,  apparently  of  a  swimming  bird,  about  the  size  of  a 
goose  ;  it  was  found  in  the  green  sand  at  Birmingham,  New  Jersey,  in  the  pits 
of  the  Pemberton  Marl  Company.  For  this  new  genus  and  species  Prof. 
Marsh  proposed  the  name  Lnornis  Edvardsianus.  Two  species  of  small  wad- 
ing birds,  which  appear  to  have  been  allied  to  the  Curlews,  were  also  repre- 
sented, each  by  the  distal  end  of  a  tibia,  and  probably  by  some  other  less 
characteristic  portions.  The  larger  of  these  species,  which  was  found  in  the 
green  sand  of  the  middle  marl  bed  at  Hornerstown,  New  Jersey,  was  named 
Palieotringa  littoralis,  the  smaller  species,  which  was  called  Palceotringa  vetu*^  was 
founded  on  the  specimen  mentioned  by  Dr.  Morton  in  his  Synopsis  of  cretaceous 
fossils  (p.  32),  which  has  since,  however,  been  generally  regarded  as  a  recent 
species.  The  specimen  was  found  iu  the  lowest  marl  bed  at  Arneytown,  N. 
J.,  and  is  now  in  the  collection  of  the  Academy.  Portions  of  the  humeri  of 
two  small  antl  closely  allied  species,  apparently,  related  to  the  Rail  family, 
were  part  of  the  series  shown.  They  were  found  deep  in  the  green  sand  of 
the  middle  marl  bed,  near  Hornerstown,  N.  J.,  in  the  pits  of  the  Cream  Ridge 
Marl  Company.  For  the  species  thus  represented  the  uames  Tel/natonn's priicus 
and  Telmatornia  ajjinii  were  proposed. 
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Thenmniniof  sereral  ipccies  of  tertiar;  birdi  were  itlio  exhibited  hj  Prof. 
M«nb.  Among  Ihete  was  tbe  lower  eitremil;  of  k  libi*,  clcxel;  refeinbling 
tbat  of  tome  of  the  cranei.  It  was  fonnd  In  tbe  miocene  of  tbe  }IiobTmi« 
River,  bf  Dr.  F.  V.  Hajden,  and  it  iutereitiDf;  ai  the  anl;  representatiTe  of  ft 
'  foisll  bird  ;et  detected  in  the  tertiirf  depotiti  weet  of  the  Htiiliiippi.  Tblt 
Epecimen,  which  belongt  to  tbe  Academj,  iDdicated  a  new  tpeciet,  which  waa 
named  Grm  Saj/deni.  Another  species  of  eittncC  bird*  wat  represented  bj 
portions  of  a  bumerns  and  ulna,  also  in  tbe  collection  of  the  Academj.  Tbej 
were  found  man;  jesrs  since  in  the  miocene  of  Maryland  by  Hi.  T.  A.  Cod< 
rad.  This  ipecies,  which  appears  to  be  closely  related  to  tbe  Petrels,  wa« 
named  Puffinut  CottTaiii.  SfTeral  other  interetting  specitueot  of  bird  remaioi 
were  shown,  bat  most  of  tbem  were  not  snfficiently  cbaracleristic  to  admit  of 
deierminaiion.  With  tbe  exceptions  already  mentioned,  tbe  fosiUt  exhibited 
belonged  to  the  mueeDin  of  Yale  College. 


Jan.  \%th. 
The  President,  Dr.  Rdsch£»beboer,  in  the  Chair. 
NiDeteen  members  present. 


Jan.  25A. 
The  President,  Dr.  Ruschemberoeb,  in  the  Chair. 
birty  membera  present. 

I.  Whibton  said  that  the  ore  of  the  nickel  mine  at  Oap,  Lancaater  Co., 
-ODsUts  substantially  ofa  sulphide  of  Iron,  in  which  a  tmall  part  of  the 
is  replaced  by  nickel,  copper  and  cobalt.  Tbie  ore  after  waihioK  it 
ted  in  a  high  furDace,  and  yields  a  matter  about  aeren  timet  as  rich  as  the 
□  the  Talnable  metals,  tbat  is,  containing  10  to  15  per  cent,  of  nickel  and 
It  and  about  one- third  that  quantity  of  copper.  In  this  matter  there  are 
1  at  rare  intervals  small  lamellar  crystalline  bodies,  having  high  metallic 
e  aod  pliability.  In  order  to  give  a  clearer  idea  of  the  nature  of  thit 
r  perhaps   something  ttitl  r  "'~~ 
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ANTHROPOLOGY, 
J.  AlTKEN  BIeiOS, 

P.  V.  Hatden, 
Henbt  S.  Schell. 

COMPARATIVE  ANATOMY. 

Harbison  Allen, 
J.  H.  McQuillan, 
Joe.  Leidy. 

MAMMALOGY. 

Harrison  Allen, 
E.  D.  Cope, 
H.  M.  Bellows. 

ORNITHOLOGY, 

B.  HooPES, 

W.  p.  TURNBULL, 

£.  Sheppard. 

HERPETOLOGX, 

E.  D.  Cope, 
Harrison  Allen, 

5.  B.  Howell. 

ICHTHYOLOGY. 

E.  D.  Cope, 
Thaddevs  Norris, 
J.  H.  Redfield. 

ARTICULATA, 

0.  H.  Horn, 

H.  8.  Kenderdine, 

H.  M.  Bellows. 

RADIATA. 

6.  H.  Horn, 
J.  G.  Hunt, 

R.  8.  Kenderdine. 


BOTANY. 
E.   DURAND, 

Thos.  Meehan, 
Isaac  Burk. 

VERTEBRATE  PALAEONTOLOGY. 

Job,  Leidt, 

E.  D.  Cope, 
Harrison  Allen. 

INVERTEBRA  TE  PA LJEONTOL'  Y. 

T.  A.  Conrad, 
W.  M.  Gabb, 
H.  C.  Wood,  Jr. 

MINERALOGY. 

Wm.  8.  Vaux, 

E.  Gk)LD8CHBiIDT, 
Jos.  WiLLCOX. 

STRATIGRAPHIC   GEOLOGY. 

J.  P.  Lesley, 
B.  8.  Lyman, 

F.  V.  Hayden. 

PHYSICS. 

R.  E.  Rogers, 
J.  F.  Frazer, 
J.  Warner. 

CHEMISTRY. 

F.  A.  Genth, 
R.  Bridges, 

E.  GOLDSCHMIDT. 
INSTRUCTION  AND  LECTURES. 

R.  8.  Kenderdine, 
Wm.  Mayburry, 


H.  M.  Bellows. 

LIBRARY. 

Jos.  Leidy, 

W.  P.  TURNBULL, 

RoBT.  Bridges. 
Dr.  Chas.  T.  Hunter  was  elected  a  member. 


Feb.  UK 

The  President,  Dr.  Ruschenberger,  in  the  Chair. 

Twcotj-five  members  present. 

Hie  foUowiDg  paper  was  presented  for  publication  : 
IWO.] 
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"Note  on  thereUtionfiof  S7nocla(1ia,EiD^(I849)  to  the  proposed 
eenus  of  8eptopors,  Prout  (1858)."  By  F.  B.  Meek  and  A.  H. 
Worthen. 

The  death  of  Mn.  £.  H.  Vauz  vas  annouDced. 

Feb.  8(A. 
The  President,  Dr.  Rubchenbeboeb,  in  tbe  Chair. 
The  death  of  Caleb  S.  Hallowell  was  anDounced. 
Kotice  was  given  of  the  publicatioD  of  the  third  number  of  the 
Proceedings  for  1869. 

Feb.  15tK. 
Db.  Bridges  in  tbe  Chair. 
Eight  m embers  present. 

Feb.  22d. 
The  President,  Dr.  Ruschenbebger,  in  the  Chur. 
Eighteen  members  present. 
The  following  gentlemen  were  elected  Members : 
Cbas.  D.  Reed,  Jas.  S.  Martin  and  Theo.  Harrison. 

March  l*t. 

The  Presiilent,  Dr.  Ruschenbeboeb,  in  the  Chair. 

The  following  paper  was  presented  for  publication ; 

"Descriptions  of  newspeciesand  genera  of  Fossils  from  the  Palffio- 

zoic   Rocks  of  the  Western  States."    By  F.  B.  Meek  and  A.  H. 

Worthen. 
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If  Ue  kollow  Interior  be  the  natural  condition  of  the  MylodonAike  humeras 
tDSpectioo,  it  would  not  belong  to  Mylodon  robustus.  Independently  of 
thtcarity  indicated,  the  bone  is  sufficiently  different  in  size  and  form  to  indi- 
olea  different  species  from  the  Mylodon  Ilarlani  of  North  America.  The  hu- 
wrufrom  Oregon,  described  by  Perkins  (Am.  Jour.  Sci.  1841,  zlii,  136),  and 
nlrrred  to  the  latter  by  Prof.  Owen,  is  not  only  much  larger,  but  it  is  of 
fiMter  breadth  in  relation  with  its  antero-posterior  diameter.  The  fragment 
•f  ahomerui  from  Big-Bone-Lick,  Ky.,  represented  in  fig.  3,  plate  xiv  of  my 
"IfBoir  on  the  Extinct  Sloth  Tribe,"  is  somewhat  smaller  than  the  corres- 
^diog  part  of  the  Oregon  specimen,  and  is  more  compressed  or  wider  in 
coBparison  with  the  antero-posterior  diameter. 

Frof.  Leidy  further  observed  that  there  appeared  to  be  a  point  of  some  sig- 
■ttcance  in  the  anatomy  of  the  mandible  of  Dromntherium  nlveslre  worthy  of 
Mteatiun,  though  the  appearance  may  turn  out  to  be  a  deceptive  one.  Prof, 
bmons  had  discovered  three  isolated  rami  of  mandibles  of  this  most  ancient 
•f  American  mammals  in  the  triassic  coal  of  North  Carolina.  Of  the  speci- 
WBf.  one  is  represented  in  fig.  C6  of  Emmons'  American  Geology,  repeated  in 
•Qtlioe  in  fig.  650  of  Dana's  Geology.  Another  specimen  Prof.  Emmons  pre- 
Mited  to  the  Academy,  and  is  contained  in  our  museum.  The  point  of  inter- 
Mtovhich  reference  is  made  is  the  apparent  absence  of  a  condyle.  This 
proccM  may  have  been  lost,  but  in  the  two  specimens  seen  by  Prof.  L. — that 
ignrrd  by  Prof.  Emmons,  and  that  preserved  in  our  museum — a  separation  of 
4i  procesfl  is  not  obvious. 


March  Sfh. 

Dr.  Carson,  Vice-President,  in  the  Chair. 
Twenty-five  members  present. 

Piop.  Leii>y  made  the  following  remarks  ; — The  reptilian  remains  from  the 
ercuc«ou!(  formation  near  Fort  Walijice,  Kiiusad.  presented  to  the  Academy  by 
^.  T.  II.  Turner,  and  dvscribed  by  Prof.  Cope  under  the  name  of  Ela^mnsaurus 
^•/vvrvj,  belong  to  an  EnHliosaurian,  as  originally  suggested  by  Prof.  Cope. 
Tke  anatomical  characters  of  the  different  regions  of  the  vertebral  column, 
^c  uf  the  shoulder  and  pelvic  girdles,  and  of  the  preserved  portions  of  the 
'kQll  and  teeth,  are  deeidedlv  Plesioftaiirian. 

Prof.  Cope  has  described  the  skeleton  in  a  reversed  position  to  the  true  one, 
^i  in  that  view  has  represented  ii  in  a  restored  condition  in  fig.  1,  pi.  ii.  of 
^u  **.Svnopsis  of  the  ExtiiHt  Batrachia  and  Reptilia,"  Pt.  I,  August,  1869, 
^Qblifbed  in  advance  for  the  fourteenth  volume  of  the  Transactions  of  the 
^■rrican  Philosophical  Society.  To  explain  the  apparently  anomalous  and 
^»fr*ed  arrangement  «)f  the  articular  processes  (zygapopliyscs)  of  the  verte- 
*W,  be  has  supposed  that  those  as  ordinarily  existing  are  subKtituted  by  the 
*t:i»Qd  »*rl  of  articular  processes  (zygophene  and  zygontrum),  as  found  in 
«rprnu  And  iguanians  (Proc.  Bost  Nat.  Hist.  Soc.  xii,  265  ;  Syn.  Ext.  Bat. 
•4  Rrpt.  42). 

The  lindiog  of  a  portion  of  the  jaws,  as  reported  by  Dr.  Turner,  in  the  tI- 
imiif  of  what  Pruf.Cope  has  supposed  to  bo  the  cervical  portion  of  the 
Mctoo,  aod  which  he  considers  as  confirmatorv  of  the  view  ho  has  taken 
*v  lU  position,  without  further  consideration,  is  more  than  compensated  in  the 
*f^otite  end  of  the  column  terminating  in  a  coo.Hsificd  axis  and  atlas,  as  is  the 
sat*  alio  io  the  mature  I'ltntotmunu.  The  cup  of  the  atlas  still  retains  the 
Noiifpberieal  occipital  con d vie. 
The  Kansas  saurian  was  wonderful  for  tho  length  of  its  neck,  far  exceeding 
I  tbii  re4p<rct  the  i*U*io»auru».  The  vertebra*  in  the  specimen  form  a  nearly 
tabfokcn  tericfl  to  the  seventy  sixth  inclusive.  If  we  regard  all  as  cervical 
MUl  fbe  tranirtrie  processes  begin  to  spring  in  part  from  the  spinal  arch,  it 

U70.] 


10  FBOOEEDTHOS  Of  THE  ACADEKT  OW 

win  compiis«  lh«  rxttoardinary  namber  of  MTCDtj-two.  Id  lh«  dtAre»t  tpe- 
ciea  of  PUtiataurat,  to  tu  ai  knowo,  the  Dumber  ntngei  from  tweoty-foor  to 
fortj-ODe.     The  leogth  of  the  neck,  independent  of  tbe  head,  wm  aboat  twenty* 

The  ceTTicftl  Tertebra  BacceisiTtlj  inerenie  Id  length  to  kboat  Ibe  fortj- 
foDrth,  then  remain  orarl;  the  tame  to  the  tlitielh,  and  afterwarde  graduallj 
decrease.  The  atto-aiis  is  about  2\  inchea'long;  the  third  ecrrieal  ii  li 
incfaea  ;  the  temh  nearly  2  inches  ;  the  twentieth  2}  inches  i  the  thirtieth  b{ 
inches :  the  fortieth  4  iachei  \  the  roitj-fourth  41  inches,  and  lo  to  the  ilx- 
tielh  ;  end  the  siitj-eighlh  to  tbe  Isat  one  about3|  Inches,  which  is  also  aboat 
the  henglb  of  tbe  tucceeding  fanr  dorsnls. 

Tbe  imperfections  in  the  remainder  of  the  rertebral  column  of  the  Eantas 
saurian  do  not  p«rmil  a  positive  estimate  to  be  made  of  the  comparatiTe  ex- 
tent of  the  trunk  and  tail. 

A  compariaon  of  the  caudal  Tertebrte  with  isolated  epecimens  from  the  cn< 
taceous  formations  of  Alabama,  Uissisaippi  and  New  Jersey,  leaTea  bat  little 
doubt  that  Elatnaiaurut  is  identical  with  DUcoiaunu.  Such  alto  appears 
originallj  to  have  been  the  opinion  held  by  Prof.  Cope  in  regard  to  a  portlan 
of  tbe  same  skeleton,  which  he  referred  to  a  species  with  the  name  of  Di$£0- 
laumi  carinatut  (LeCante's  Notes  on  tbe  Geology  of  the  Survey  of  the  UnioD 
PaciGc  Railroad,  1868,  p.  S8). 

Specimena  of  vertebral  bodies  from  the  New  Jersey  green  sand,  referred  to 
Cimaliataurut  (Cret.  Rept.  of  the  United  Slates,  pis.  v,  tI),  and  supposed  bj 
me  lo  belong  lo  the  posterior  part  of  the  column,  are  seen  by  comparison  with 
tbe  Kansas  skeleton  to  be  cervical  and  perhaps  anterior  dorsals.  Tbe  ditTer- 
eace  in  Ibe  proporlions  of  the  corresponding  verlebrn  appear  to  indicate  the 
genus  lo  be  diiliact  from  Dutoiaumi. 

The  imperfect  vertebral  apecimens  from  Arkansas,  originally  referred  to 
Brimoiaurui  (Pr.  Acad.  Nat.  Sci.  1664,  12,  pi.  ii,  figs.  1—3),  are  probably  pos- 
terior cervicals  of  DiicBiaurui. 

In  the  true  view  of  Diicosaunu  and  its  allies,  tbe  so-called  order  of  Str^to- 
tauria  (Proc.  Boat.  Nat.  Hiat.  Soc.  1863,  2eS  j  Syaopsis  Ext  Batr.  and  Bept., 
40)  fails  10  maintain  its  poaition. 

The  extensive  shoulder  and  pelvic  girdles  of  tbe  Kansas  sanrian,  so  math 
like  those  of  Flaiotaurui,  weru  most  probably  provided  with  limbs  constracted 
like  thoae  of  the  latter  animal. 

In  its  restored  condition  Diicotaimt  would  appear  to  have  reaembled  PUne- 
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Of  ftrtnl  mental  formmina,  the  largest  one  is  situated  below  the  position  of 
tk»  Int  premolar. 

TW  eoadjle  holds  the  same  relative  height  as  in  Cats.  The  back  portion 
if  the  jaw,  inclading  the  coronoid  process,  is  proportionately  not  so  broad  as 
ii  Ikt  latter.  The  masseteric  fossa  is  shallower  at  its  lower  part,  and  is  not 
bMaduil  by  the  everted  base,  but  is  defined  a  little  above  the  latter  in  a  curva- 
ton  twteping  from  the  condyle  downward  and  forward  to  an  angle  about  half- 
■wbalow  the  poeition  of  the  last  molar  tooth. 

ne  molar  teeth,  of  which  there  were  five,  completely  occupied  the  space 
btck  of  the  canine,  as  in  some  of  the  viverrine  and  musteline  animals,  there 
Itisf  no  hiatus  in  the  series.     All  the  molars  were  double- fanged,  and  none 
Mfv  to  have  been  of  the  tubercular  kind. 
Jhm  irst  premolar  was  the  smallest,  and  the  third  premolar  appears  to  have 
the  largest  tooth  of  the  molar  series.     The  fourth  premolar  was  interme- 
in  Mse  to  the  third  and  the  last  molar,  whieh  appears  to  have  but  little 
'  this  and  the  second  premolar. 
The  remains  of  the  crown  of  the  last  molar  indicate  a  bilobed  tooth,  appa- 
mily  like  the  sectorial  molar  of  Felis,  and  without  a  heel.    The  crown  of  the 
iNlh  in  advance  was  provided  with  a  well-developed  heel,  but  the  fore  part 
blio  mach  broken  to  ascertain  its  form.     The  larger  tooth  in  advance,  the 
ttid  premolar,  retains  its  heel,  which  has  a  subtrenchant  fore  and  aft  border, 
ui  Is  bonnded  internally  and  externally  by  an  oblique  basal  ridge. 

Per  the  animal  indicated  by  the  fossil  jaw,  the  name  of  Patrio/elit  uUa  is 
INyoied.    The  measurements  of  the  specimen  are  as  follow : 

iNfaiated  length  of  lower  jaw  when  complete 6  inches. 

Itosidih  of  coronoid  process  at  base 1}    <* 

Irifht  at  condyle,  and  below  last  molar  tooth If    " 

■right  below  first  premolar l][    << 

kifth  of  molar  series 3      " 

Breadth  of  crown  of  first  molar  tooth,  4}  lines;  second  do.,  8  lines  ;  third 
kfSlioes;  fourth  do.,  7}  lines ;  fifth  do.,  8  lines. 

Pior.  Xassb  exhibited  specimens  of  the  remains  of  a  bird  allied  to  the  Tur- 
kic, which  he  considered  as  belonging  to  an  extinct  species.  These  remains 
*ffv  said  to  have  been  found  in  the  green  sand  of  Monmouth  Co.,  N.  J.,  but 
^btl^is  were  from  the  post-tertiary  above  it.  Ho  proposed  to  name  the 
*Hcics  Mtltagrit  alluM, 

Frof.  Xanh  also  called  attention  to  the  tooth  of  a  Peccary  from  the  miocene 
Af  Shark  River,  New  Jersey.  It  is  a  second  molar  from  the  left  side  of  the 
lover  jaw.    He  proposes  to  call  the  species  to  which  it  belonged  Dieotyht 


March  15th. 
The  President,  Dr.  Rubchenberoer,  iu  the  Chair. 

Twenty  membere  present. 

The  following  paper  was  presented  for  publication  : 
"Cross  Fertilixation  and  Law  of  Sex  in  Euphorbia."  Bj  Thomas 
Shehaa. 


March  22J. 

Dr  Carbon,  Vice-President,  in  the  Chair. 

Thirtj-fix  membere  present. 
The  following  paper  was  presented  for  publication  : 
WO.] 
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"  Descriptions  of  Fossils  collected  durine  the  U.  8.  Geol.  Buirey 
under  the  charge  of  Clarence  King."    B;  F.  B.  Meek. 

pBor.  LiiDT  ciliib[ted  apecimeDB  of  icblbjodoniliteB,  upon  which  h«  mxle 
Uie  follovrmg  remnrka : 


The  genus  Bad  speciea  are  rounded  on  an  intertiting 
ipecimen  belonging  to  the  colleciioa  of  tbe  SmilhaomiiD  loBlitntioD,  and  ob- 
Uiaeil  from  tbe  cretaceous  formalioQ  of  Eausas  b,v  Dr.  Stenibcrg.  From  the 
waDt  of  symmetr;  in  the  base  of  »he  specimea,  I'auppose  it  to  ban  been  the 
pectoral  spine  of  some  hnge  ailuroid  fich. 

It  is  B  brond  sabre-shBtied  weapon,  in  its  preeeDt  condiliOD  alltecn  inches 
loDfif,  which  is  near  ils  originBl  length,  if  one  ma;  jadge  from  lh>  thianeBB«Dd 
rounding  of  tbe  border  at  the  broken  end.  At  its  middle  it  is  nearly  two  Inches 
broad  and  almost  seven  and  a  bnlf  lines  thick.  It  sligbtl?  narrows  and  be- 
comes  thinner  towards  (he  onter  end,  and  becomes  thicker  and  more  narrow 
apprOHchiog  the  base.  An  inch  and  a  balffyom  the  latter  it  is  thirteen  and  a 
half  lines  thick  and  seventeen  lines  wide;  and  the  same  distance  from  the 
outer  end  it  ia  the  fourth  of  an  inch  thick  and  twenty  lines  wide.  The  anterior 
convex  border  is  rounded  at  first,  but  becomes  subacute  at  its  outer  pari.  Tho 
posterior  concave  border  is  rather  more  obtuse. 

A  large  groove  commences  back  of  the  root,  eitending  untnardlj,  becomiDg 
contracted  and  deeper,  and  opening  to  its  bottom  along  the  under  part  of  the 
ipioe  to  its  onter  eitremitj.  The  boUom  of  the  groove  is  irregularly  pitted,  and 
its  apper  surface  formed  by  the  overhanging  posterior  portion  of  the  spine  ll 
transversely  corrugated  or  striated.  A  similar  but  shallower  groove  com- 
mences in  front  of  the  root,  and  eitendiug  outwardly  opens  beneath  the  spine 
at  the  anterior  half  of  its  aurface. 

The  upper  surface  of  tbe  spine  is  nearly  Sat  and  longitudinally  striated,  ex- 
cept at  the  outer  part  of  tbe  anterior  border,  where  the  striation  ia  finer  and 
corves  forward. 

Tb^rootof  tbe  spine  turns  up  into  a  sort  nf  hook. like  process,  broken  at 
the  end.  It  bos  been  about  two  and  a  half  inches  in  height  from  a  level  with 
tbe  inferior  surface  of  the  spine.  The  inner  part  of  the  root  forms  a  vertical 
oblong  convexity,  the  lower  half  of  which  is  occupied  by  a  raised  facet,  appa- 
rently an  articular  surface,  upon  which  the  spine  moved. 
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quarter  inches  long  and  three-quarters  of  an  inch  wide,  gradually  tapering  to 
seTen  lines,  and  is  provided  with  aboat  seven  and  a  half  dentate  processes. 
The  other  fragrment  is  three  and  three-quarter  inches  long,  seven  lines  wide 
below,  and  four  lines  at  the  broken  apex,  and  is  provided  with  nine  dentate 
processes. 

The  segmented  condition  of  the  ray  recalls  to  mind  a  singular  fossil  speci  • 
men  formerly  described  by  me  as  the  portion  of  a  jaw  of  a  fish  to  which  the 
name  of  Edestiu  vorax  (Jour.  Acad.  Nat.  Sci.  iii,  159,  pi.  15)  was  given,  and 
which  also  exhibits  a  segmented  condition.  This  fossil,  notwithstanding  its 
jaw-like  appearance  furnished  with  shark-like  teeth,  I  have  always  suspected 
was  an  ichthyodorulite  (Proc.  185G,  301),  and  this  suspicion  is  increased  by 
an  examination  of  the  rays  supposed  to  pertain  to  Plychodut, 

AsTKRACANTHUS  siDERius.  The  specics  is  founded  on  a  fragment  of  an 
ichthyodorulite,  found  on  a  stream  near  Glasgow,  Tennessee.  The  specimen 
was  submitted  to  my  examination  by  Prof.  J.  M.  Saffbrd,  through  Prof  Hayden. 
It  purports  to  be  of  subcarboniferous  age,  but  perhaps  this  is  an  error,  for  all 
the  previous  known  fossils  attributed  to  the  genus  are  of  much  later  age.  It 
looks  as  if  in  its  complete  condition  it  had  approximated  in  size  the  dorsal 
spine  of  Aster acanthui  omatissimut,  which  is  a  foot  and  a  half  long.  The  frag- 
ment is  from  an  intermediate  position  at  the  junction  of  the  root  and  shaft,  and 
is  a  little  over  three  inches  in  length.  Broken  at  the  extremities,  and  posteri- 
orly, so  as  to  leave  no  remains  of  a  groove,  it  is  composed  of  solid  porous  bone, 
and  id  triangular  in  transverse  section.  The  triangle  of  the  shaft  has  a  base 
seven  lines  thick ;  the  sides  arc  about  three-fourths  of  an  inch  wide,  and  the 
apex  is  rounded.  The  root  is  compressed  laterally  to  a  greater  degree  than 
the  bottom  of  the  shaft,  and  in  the  fragment  is  an  inch  and  a  half  wide. 

The  lateral  surfaces  of  the  shaft  are  closely  covered  with  large  mammillary 
tubercles,  which  have  been  worn  off  at  the  summits.  These  tubercles  are  of 
enamel-like  hardness,  brown  and  lustrous.  Their  sides  are  closely  and  longi- 
tudinally wrinkled ;  the  fewer  wrinkles  near  the  apex  becoming  branched  and 
more  numerous  approaching  the  base  The  tubercles  are  situated  in  parallel 
longitudinal  rows,  having  a  slight  obliquity.  The  intervals  formed  by  the 
divergence  of  the  longer  rows  near  the  root  are  occupied  by  ohorter  rows. 
About  thirteen  rows,  including  the  short  ones,  may  be  counted  on  one  side  of 
the  specimen  at  the  verge  of  the  root. 

Peok.  Lkidy  further  observed  that  the  two  fossils  presented  this  evening  by 
Henry  Green,  of  Eliz  ibeth,  Jo  Daviess  Co.,  Illinois,  through  Dr.  Edward  D. 
Kittoc,  of  Galena,  were  of  considerable  interest.  They  consist  of  a  metacarpal 
bone  of  the  Giant  Sloth  of  Jefferson  [Megalonyx  J^ffirsoni),  and  a  last  lower 
grinder  of  the  extinct  Ox,  liUon  antiqutis.  They  were  discovered,  in  the  search 
for  lead,  in  a  narrow  crevice  of  the  lead-bearing  rocks,  at  the  depth  of  130 
feet,  in  the  vicinity  of  Galena.  A  number  of  other  bones  were  found  at  the 
same  time,  but,  unfortunately  for  the  interests  of  science,  these  are  scattered 
or  lost. 

The  museum  of  the  Academy  contains  fossils  which  were  found  in  a  similar 
position  in  the  same  locality  some  years  back.  Of  these,  some  were  presented 
by  Dr.  LeConte,  who  obtained  them  from  Mr.  Snyder  of  Galena;  others  were 
presented  by  my  friend  Dr.  Kittoe.  They  consist  of  remains  of  an  extinct 
Peccary,  PLatygonns  compressusj  larger  than  the  existing  species ;  an  extinct 
Raccoon,  Fron/on  priscusj  and  a  large  insectivore,  named  in  honor  of  Mr.  Sny- 
der, Anomodon  Snyderi.  These  animals  were  probably  cotemporaries  of  the 
former. 

Mr.  Thomas  Meehan  said  that  no  one  who  examined  the  prevailing  theories 
concerning  the  formation  of  bark  and  wood  with  numerous  living  specimens 
before  him,  could  be  satisfied  that  these  theories  were  in  all  respects  correct. 
He  had  made  numerous  observations  during  the  past  year,  which  satisfied  him 
that  at  any  rate  we  had  much  to  learn.     He  hoped  to  present  these  observa- 
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tions  to  Ihe  membcn  at  lome  fbtnra  time,  bnt  ■(  pnieat  wiihed  oolj  to  direct 
their  sttentiOD  to  ■  portion  of  &  truok  of  Yiifca  al/ffolia,  which  ho  exhibited, 
the  structure  of  wbich  be  sntcgealed  could  Dot  be  Accounted  Tor  op  uij  tbcor; 
Kcnerallj  known.  The  general  idea  wai  tbit  the  tap  of  plant!  aacended  Ihrongh 
the  ijBlein,  aod  was  tlaboraltd  in  tbe  leaTes,  where  the  woodj  matter  wu 
formed,  and  sflerwardl  darmdtd, — in  eiogenoul  planU  forming  a  regnlar  con- 
centric  layer  over  thi  last  jear'g  wood,  and  in  cudogeDon*  •tmelarci  rclnrning 
bj  the  interior,  pushing  Ihese  descending  column*  of  wood  throngh  the  maM 
of  cellular  matter  without  order  or  Bjitem. 

ll  would  b«  seen  that  in  this  endogenoug  Taeca  the  woodj-  matter,  if  it  ever 
dactjidfd  \\.  all,  ai  our  present  belief  demanded  it  thonld  do,  had  deaeended  in 
a  Terf  regular  and  beautiful  manoer,  quite  aa  sjalemalic,  in  fact,  as  most  eio- 
geng  wonld  do.  The  wood  wai  arranged  in  annual  rings,  not  entirely  coii> 
centric;  but  some  tropical  eiogena  did  not  have  the  woody  annual  layers  ■!- 
ways  forming  aa  entire  circle  any  more  than  iu  this.  In  thie  case  the  annnal 
layer*  of  wood  extended  about  two-thirdi  of  the  distance  round  ibe  axis,  and 
inch  layer  was  about  the  eighth  oF  ao  inch  thick.  These  annual  layers  were 
made  visible  by  the  bundles  of  Gbree  beiog  packed  more  closely  together  to- 
wards the  end  of  the  geaBon's  growth,  Just  as  ihey  are  in  ezogens,  from  wbicb, 
indeed,  there  n-as  very  little  to  digcinguish  this  structure  oo  *  cursory  exami- 
nation but  the  absence  of  the  so-called  medullary  rays. 

MoKh  29fA. 
The  Prendent,  Dr.  Rcbchekberoeb,  in  the  Chur. 
Thirtj  members  present. 

A  resolution  to  amend  ArL  XI,  Chapter  10  of  the  By-Lawt  br 
tbe  omission  of  tbe  word  "  gratuitous,    was  adopted  after  a  third 
reading. 
The  following  Matlemen  were  elected  members: 
Geo.  HcwBton,  W.  H.  Eiseobrey  and  Alfred  Tucker. 
On  favorable  report  of  the  committees  tbe  following  papers  weT« 
ordered  to  be  publiehed : 

Cnit  torttUutian  and  tha  law  of  s«z  in  inPEOBBIA- 
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haTe  a  piitil  in  the  center,  and  others  are  wholly  staminate,  is,  that 
I  ^r^aUr  axial  vigor  when  the  female  flower  it  formed.  Whenever  the  com- 
m  p«4«ncle  (below  tke  scarlet  involucre)  is  weak,  a  pistil  never  appears 
tMt  head  of  flowers.  A  few  which  seem  strong  neither  have  them,  but 
I  great  majoritj  of  the  strong  peduncles  are  those  which  bear  the  female 
MBOOftS.  Another  interesting  fact  is  that  the  number  of  male  flowers  is  less 
thoio  hemdt  which  also  bear  a  female,  than  in  those  which  are  wbollj 
■faate.  This  seems  te  add  to  the  point  I  made  in  mj  paper  on  Ambrotia, 
It  after  the  flowers  have  been  partially  formed  in  embryo,  and  before  the 
I  kas  been  finally  determined,  the  female  flower,  being  primordially  the 
aager,  hns  the  power  of  absorbing  the  males  or  their  partially  formed  ele- 
mta  into  its  lystein.  It  is  certainly  remarkable  that  in  both  these  instances 
r  aaotber  of  male  flowers  should  decrease  in  proportion  to  the  existence  or 
wr  of  the  central  female  one. 

The  male  mnd  female  flowers  of  Euphorbia  fulgent  are  formed  much  alike. 
m  ffnamle   occupies  the  center,  and  seems  really  but  a  prolongation  of  the 

a,  on  the  top  of  which  is  an  articulation  from  which  the  ovarium 
The  capsula  readily  falls  from  this  articulation  when  mature.     From 

of  the  female  central  peduncle  spring  weaker  peduncles,  colorless, 
indeed  almost  like  filaments,  articulated  at  about  the  same  height 
I  the  female,  only  above  the  point  bearing  a  short  filament  and  anther — the 
eieceooi  part  before  referred  to.  No  one  can  fail  to  see  the  correspondence 
i  plan  in  these  different  parts,  and  I  think  that  nothing  but  the  favorable 
Wfiuon  in  the  direct  liee  of  axial  vigor  made  the  central  flower  a  female  one. 
Caaes  occasionally  occur  in  which  a  tolerably  strong  head  of  wholly  male 
levers  will  develop  the  central  axis  into  a  pedicel  almott  at  long  and  vigorout 
miko9e  wkieh  bear  female  flower t.  But  the  flow  of  vital  force — if  I  am  correct 
hnaiog  this  term — not  being  quite  sufficient,  the  final  goal  of  natural  per- 
Asiien  in  ihe  female  form  was  not  reached.  These  cases  do  not  occur  often, 
ha  are  well  worth  looking  for,  as  they  show  so  clearly  the  dividing  line  be- 
•eeen  the  forces  which  govern  the  male  or  female  sex. 


leli  ea  the  Belatieai  ef  STNOCLAOIA,  King,  1849,  to  the  Propoied   Oenns 

SIPTOPOBA,  Pront,  1868* 

BT   F.    B.   MEEK   AND   A.   H.   WORTHEN, 

Of  the  llliiMis  Stale  Geological  Survey, 

Xot  having  etadied  the  Polytoa  of  our  rocks,  it  was  only  recently  that  we 

aoticed  ihe  remarkable  agreement  between  the  fossil  from  the  Chester  division 

M  the  Lfower  Carboniferous,  on  which   Dr.  Prout  proposed  to  found  a  genus 

^bptoper*,  and  the  common   Western  Coal-measure  species,  that  has  been  by 

■OBe  referred  te  the  European  Permian  species,  Synocladia  virgulacea^  the  type 

ef  Prof.  King's  genus  Sgnocladia.    In  identifying  this  fossil,  from  bods  in  Kan- 

«ei  referred  by  him  to  the  lower  Permian,  with  S,  virgulaeea^  Prof.  Swallow 

aeticed  that  it  differs  from  the  foreign  spe'cies  in  having  only  two,  or,  on  some 

^rts,  apparently  three,f  rows  of  cellules  to  each  of  the  longitudinal  branches, 

■estsad  of  from  three  to  five  rows,  as  in  the  latter:  and  although  he  referred 

^  Weslern  species  doubtfully  to  S,  virgulacea,  he  proposed  for  it  the  pro- 

^hiiaal  name,  8,  biterialit,  in  case  the  differences  noted  should  be  considered 

•f  ipeciic  iBpertaoce.}     Prof.  Geinitx,  however,  did  net  consider  these  differ- 

of  fall  specific  valae,  and  referred  the  species  to  S,  virgulacea.^ 


Aead.  8ci.  81  Louifi,  Vol.  I.  p.  44S.  pi.  18,  fl^.  2,  S  a,  b,  e,  ISftS. 
^  It  I*  oBly  iwum^dialHjf  below  the  bifurcatioiiA  of  the  lAfger  stems  that  the  pores  are  so 
I  that  they  might  be  counted  no  as  to  appear  to  make  three  row«.  the  proper 
of  rows  being  only  two. 
m.  Lot 


{•ranh  rnxmrnM.  a%.  K^UlS.  Vol.  I.  p.  179.  ISftS. 
Gweoet  end  Dfm»,  la  Jfebraeka,  p.  7u,  1S6«. 
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AftFf  a  cftreTul  tompariion  at  ■  lerieB  of  £ood  tpccimen*,  ihowing  cImtIj 

bothsidrs,  arthefoasilonirliicb  Dr.  Pro ut  proposed  tofoiiBdhltgtaaB  Stplopora 
(5.  Cturienta,  Prout),  from  the  Drigioal  locslitj  in  (he  Cbcster  limettona  of 
the  Lower  Carbonirerous,  with  mi  eqaallj  well  preferred  geriea'of  tbe  CokI- 
me&eure  fosgil  mentioaed  Kbove,  ihat  bns  been  referred  toiS'.  vir^/aua,  we  Sad 
that  they  not  onlj  agree  eiactlj-  to  all  grnrric  chitraclerB,  but  that  we  have,  up 
to  this  time,  been  entirelT  unable  10  ilisco'er  an;  tpeeifie  differeaces.  We  ob- 
aerre,  it  is  true,  among  the  Coal-measure  specimenB,  some  differences  in  tha 
greater  or  leas  aiie,  and  irregularity  of  divergence  of  the  braucbeB,  and  con»e< 
quent  diflerences  in  tbo  sizes  and  forms  of  tlie  fenestrules ;  bnt  the  game  dif- 
fereuces  are  also  obserrnble  among  the  specimens  from  the  Chester  beds,  ao 
that  if  we  were  10  rtgard  Ihcse  as  apecifie  differences,  we  would  h»Te  to  kdniit 
scTernl  species  to  be  commoQ  10  the  two  horixons,  instead  of  onl;  one. 

We  have  for  a  long  time  been  awnre  of  the  fact  Ihnt  the  form  that  has  been 
referred  )o  S.  virgulacta,  from  the  Kaiiane  and  Nebraska  rocks,  not  Dnij  rangei 
through  the  beds  included  b;  some  as  lower  Permian  in  Kansas,  fane  rhat  it 
has  an  extensive  vertical  and  geographical  range  in  the  admitted  Coal-meaa- 
ares  of  these  Slates  and  Iowa.  We  are  also  now  prepared  to  show  that  it 
not  oot/  ranges  through  the  whole  of  the  Coal-measures  nf  Illinois,  hat  that, 
as  above  staled,  Bpeciaiens  bejond  all  doubt  belonftine  to  the  same  geniu,  and, 
as  we  bulieve,  to  the  verj  same  ipicia,  occur  both  in  the  St.  Louis  and  Chester 
beds  of  (he  Lower  Carboniferous  iimeatoiic  scries.  We  were  slow  to  adopt 
the  conclusion  tbut  llic  specimens  from  these  ditferent  horizons  are  reallyBpe- 
clBcallj  identical,  becauae  we  have  so  often,  in  such  caacB,  on  eiamining  bel- 
ter collections  than  ibose  flrst  obtaincil,  succeeded  in  finding  differences  not 
previously  supposed  to  exist.  In  this  instance,  however,  as  well  as  occasion- 
ally  in  others,  we  have,  as  already  meolioued,  found  the  specimens  to  agrea 
txacllj)  iu  apparently  all  of  their  B|iccilic  characters. 

la  regard  to  the  generic  relations  of  this  fossil  10  the  genus  Synixladia,  u 
typified  by  the  common  Karopean  Permian  true  S,  virgulaeea,  there  may  be  differ 
ences  of  opinion  lietween  some  of  those  who  draw  very  exact  distinctions  be- 
tween genera,  and  others  who  give  them  greater  latitude.  That  they  really 
belong  to  the  same  nenus,  however,  wo  can  scarcely  entertain  any  doubtf, 
though  it  mjst  be  admitted  that  tlicy  are  certainly  distinguished  oo  *erj 
Dearly  the  same  klad  and  degree  of  differences  that  distinguish  Ftnaltlta  from 
PoWpora. 

It  is  a  little  remarkable  that  Dr.  Prout,  who  made  ao  especial  study  of  Ibe 
paixozoic  Polyioa,  should  have  failed  to  aotice  the  very  close  relations  be- 
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will  also  be  obseryed  that  he  does  not  mention  the  numhtr  of  rows  of  cellales 
or  pores  in  each  radial  branch  or  stem,  in  his  generic  description,  though  he 
does  so  in  describing  the  species;  from  which  it  is  evident  that  he  did  not  re- 
gard that  as  a  generic  character,  and  that  he  woald  have  considered  the 
American  type  as  belonging  to  another  species  of  the  same  genus. 

For  comparison  with  the  above,  we  give  below  Dr.  Prout's  description  of  his 
proposed  genus  Septopora^  from  the  Transactions  of  the  Acad.  Sci.  of  St. 
Loois,  vol.  I.  p.  448  : — 

**  Brjosoum  a  fan-like  expansion,  with  longitudinal  ribs  [stems  of  Prof. 
King],  irregular  in  size,  radiating  from  a  centre,  brauching  and  occasionally 
anastomosing,  having  two  lines  of  pores,  one  on  each  side  of  a  tuberculated 
midrib.*  Dissepiments  forming  arches  or  more  or  less  angular,  dividing  the 
BryoBOum  into  quadrangular,  round,  semi-lunar,  or  rhombic  fenestrules  ;  each 
dissepiment  supporting  from  one  to  four  irregular  lines  of  cell-pores  ;  reverse 
smooth  when  worn,  but  more  or  less  tubercled  when  perfect."f 

He  adds  that,  *'  though  in  its  general  features  it  resembles  FenesttUa^  it  dif- 
fers in  a  marked  degree  by  its  celluliferous  dissepiments."  This,  it  will  be 
observed,  together  with  the  arched^  or  angulated  character  of  its  dissepiments^  and 
the  fact  that  they  sometimes  give  origin  to  intermediate  branches^  or  sterms,  as  Prof. 
King  terms  them,  were  exactly  the  characters  mentioned  by  the  latter  author 
as  distinguishing  Synocladia  from  other  allied  FenestelUdse.  Although  Dr. 
Prout  does  not  mention  the  character  of  the  angulated  dissepiments  giving 
off  intermediate  branches,  bis  figure  2  a,  pi.  18,  of  the  St.  Louis  transactions 
cited,  distinctly  shows  it,  and  it  is  even  more  strongly  defined  in  specimens 
now  before  us,  from  the  original  locality,  and  identified  by  Dr.  Prout  himself. 
It  is  also  worthy  of  note,  that  Dr.  Prout's  enlarged  figures,  2  b  and  2  c,  of  the 
plate  above  cited,  do  not  give  a  correct  idea  of  this  fossil,  as  may  be  seen  by 
comparison  with  his  own  description.  Figure  2  c,  for  instance,  represents  the 
fenestrules  proportionally  much  too  small,  and  the  dissepiments  too  thick 
and  not  in  the  slightest  degree  ''forming  arches,  or  more  or  less  angular.' 
Figure  2  b  also  fails  to  show  this  arching  or  bending  upward  of  the  dissepi- 
ments, and  the  "tubercles"  or  vesicles  on  the  midrib,  which  characters  are  as 
strongly  defined  in  the  Chester  and  Coal-measure  specimens  as  in  Prof.  King's 
figures  of  the  typical  S.  virgulacea.  Some  portions  of  the  celluliferous  surface 
near  the  base  of  the  frond  might  be  selected  from  some  specimens  that  would 
nearly  agree  with  these  fissures  given  by  Dr.  Prout,  but  this  is  far  from  the 
general  character  of  the  fossil  farther  up,  where  the  branches  are  more  diverg- 
ing, so  as  to  form  larger  fenestrules. 

The  question  respecting  the  relations  of  these  Western  specimens,  from  the 
several  horizons  mentioned,  to  each  other,  and  to  the  European  Permian  Syno- 
cladta  virgulacea.,  is,  for  other  reasons,  one  of  more  interest  and  importance 
than  the  mere  dififcreuce  or  identity  of  particular  fossils,  since  it  involves  the 
question  of  the  duration  in  time,  and  the  consequent  geological  range,  of  one 
of  the  most  important  of  the  types  that  have  been  appealed  to  as  evidence 
that  the  Permian  should  be  carried  down  in  Kansas  and  Nebraska,  so  as  to 
include  several  hundred  feet  of  rocks  regarded  by  us  and  others  us  belonging 
to  the  true  Coal-measures.  Whether  we  regard  this  fossil  as  being  specifi- 
cally identical  with  Synocladia  virgulacea  (which  we  do  not  admit),  or  view  it 
as  a  distinct  species  uf  the  same  genus,  it  is  now  evident  that  it  can  no  longer 
be  regarded  as  properly  a  Permian  type ;  for,  even  if  it  could  be  shown  to  be 
only  a  variety  of  iS^.  virgulacea^  it  would  still  be  a  form  unknown  in  the  Permian 
of  Europe ;  while  here  it  is,  as  above  shown,  not  only  one  of  our  most  abun- 
dant Coal- measure  types,  but  one  that  began  its  existence  during  the  deposi- 
tion of  lower  Carboniferous  or  Mountain  limestone  series. 


*  The  midrib  mentioned  hero  is  the  "dividing  ridge*^  of  Prof.  King,  and  the  "tubercles" 
on  it  are  the  "(?'gemmuliferou8  vesicles"  of  Prof.  KTdk. 

t  It  is  minutely  striated  in  perfect  speciTnens,  as  we  know  from  examination  of  typical 
ezampUa  ftonx  the  original  locality. 
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II  IB  worthj  of  uote  in  thia  co-oneclion,  that  thers  are  THrioQs  olh(f  fewili 
in  the  upper  members  or  our  loirerCarbaniferoua  ecriM  ibal  might  ultbqnlte 
as  mncli  proprietj  be  referred   to  Earopesn  Penninii  9p«cics  «.s  mm;  ijt  't' 
■Weslero  Coal -men  sure  types  that  bare  been  bo  referred,     Fm  :.  --,---  "- 
Proul  long  since  {Trans.  Si,  Louii  Aead.  SeitocM,  rot.  1.  p.  -i'-' 
Poljfpora,  from  the  Cbestcr  beds,  wilb  tiie  Raaeinn  Permiiii]  P.  '■ 
Berera!  other  apeeies  of  Polytoa  foand  in  Ibe  Chester  grouj'  n: 
lingoishiible  from  forms  found  in  weeiern  beds  that  ba»e  bti^i     ■ 
eluded  in  the  Penaion.  We  •lao  ooir  know  thai  there  «re  specie?  <'1'  Sr''t:-li. 
PleunphoTUt,  etc.,  in  the  CheWer  beds  veiyWke  Perroim  forms;  wl.ll*  •  Olb 
Doiii,  foQod  bj  Prof.  Marcoo  in  bedi  in  Nebraska  (referred  br  bim  to  ibfPn^ 
mian),  lod  thought  b;  hira  to  be  "  eilreniel j  near  BnfHnnt  moKli/omii*,  II 
of  Ibe  Uuichelkalk  of  Europe,''  is  noir  known  to  range  tbroiigh  the  wboleaf 
the  Western  Coal-menaures,  Hnd  to  be  represented  in  the  Obeiter  IJmf 
beneath  Ibe  MillMone-grll  by  closelj  allied  species.     Indeed,  a  number  af 
Crinoidi  ihat  have  been  recently  discorcred  in  the  Chester  beds  and  the  C»»t 
res  of  IlliuoLB  are  remarkabi}'  similar  rcpreseulntlTe  forms.     Krt 
.3  Ztacrinii*  mucroipinui  of  MeCheaney,  frooi  the  Upper  Coal-meaiiil»«rf 
Illinois,  has  its  nearly  allied  represenlatiTe  in  Ibo  Chester  limestone  f"' 
the  Hill  stone-grit. 

Numerous  facts  like  (he  foregoing  (such,  for  instance,  ns  the  occorrenc* (fi', 
TertiaTj  tjpes  of  plants  in  the  Nebraska  Cretareonsl,  might  he  cited  »  »fce» 
that  in  manir  inBtances  partirulsr  forms  of  life,  both  aDimsl  and  tegenbltu 
appeared  here  at  earlier  periods  than  in  the  old  world.  Hence,  great  cantlai^ 
and  some  general  knowledge  of  the  enllre  fauna  and  flora  of  our  racks. 
often  required  in  order  to  arrirc  at  sound  conclusion  nrth  rrgarl  to  thtir 
lalions  to  particular  boriinus  of  the  series,  as  made  out  in  Europe. 


April  Olh. 
De.  Carson,  Vice-President,  in  the  Chair. 


Twenty-lhree  membera  pr^aent. 
pRorsBBoB  LiiDT  madc  Ibe  rolluning  remarks  u 


DiacoaiCBca  «. 


The  bodj  of  the  last  reriehra  In  (he  series  of  candala  belonging  lo  (he  Kn 
aae  aanriau,  deicribed  by  Prof,  Cope  under  the  name  of  SliirmeiaHnu,  ba*  ikt 
length  leas  than  the  depth  or  breadth,  which  latter  is  the  greatest  diameU*! 
It  is  moderately  contracted  towariia  the  middle,  the  sides  bolow  the  anSi 
arch  and  the  surface  below  the  coital  arliculatians  being  fore  and  alt  cod 
and  bouuded  in  front  and  behind  by  an  acute  margin  from  the  nrlicnlnr  _..  -  ^- 
A  ridge  extends  fore  and  all  between  the  cbeTron  anieulationa  and  the  il-'  i 
eluded  surface  il  coucare,  and  eihibiis  a  single  lateral  renous  rornmen.  TW 
cobUI  articular  processes  project  from  the  middle  of  the  side  of  the  l-itf, 
reacblng  nearer  the  fore  than  the  back  end  of  the  latter.  Thei  are  traninntV' 
oral,  about  tbree-fonrtbs  the  length  of  the  body,  and  the  height  about  ksE 
They  form  a  deep  concaTity,  -with  acute  margins  expanding  prriphviallT' 
The  articular  ends  of  the  body  are  irausTersely  oval  and  defined  from  IH 
intermediate  portion  of  tbe  latter  by  an  acute  ererled  ntargin.  A  short  dit- 
tance  wilhin  the  position  of  the  latter  the  sorfnce  is  marked  by  a  ni 
groove,  and  wtlhin  the  circle  of  (his  groote  the  surface  projectB  in  such  anL_-. 
aB  to  appear  like  a  distinct  disk  or  epiphysial  plate  applied  lo  and  t«6ttAM ' 
with  the  body.  The  surface  of  the  disk  is  contei  at  the  periphery  *»!' 
moderately  concare  towards  the  tentre.  The  articular  surface  beyoud  Ifef  ^ 
granre  defining  tbe  disk  appears  as  an  everted  ledge,  and  (be  IriangDlaranleB-' 
lar  facets  for  ihe  chevrons  appear  ns  deSectloni  of  ibe  ledge.  The  etUBilM'i 
of  the  laittr  iuferiorly  is  greater  at  the  pusierior  extremity  of  the  body  tl 

[April,  || 
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at  the  anterior  extremity,  thus  producing  a  larf^er  proTlsion  of  surface  in  that 
position  for  the  articulation  of.the  chevron.  The  neural  arch  in  the  specimen 
has  apparently  been  so  much  laterally  compressed,  that  its  original  condition 
cannot  be  ascertained. 

It  was  upon  several  similar  isolated  vertebrae  to  the  one  just  described  that  the 
genus  Diteo$aurua  was  established,  and  I  shall  now  proceed  to  examine  them 
comparatively  with  the  object  of  determining  their  relationship  with  the  Kan- 
sas saorian* 

The  genus  Ditcotaurtu  was  originally  indicated  from  a  mutilated  body  of  a 
caodal  vertebra  from  the  cretaceous  formation  of  Alabama  (Proc.  Acad.  Nat. 
Sci.  1851,  326).  In  its  imperl'ect  condition,  its  peculiar  character,  and  resem- 
blance to  a  vertebra  represented,  by  Prof.  Owen,  as  a  cervical  of  Flesiaaurus 
paehjfomut  (British  Fossil  Reptiles,  pi.  28,)  it  was  mistaken  for  a  cervical. 
The  specimen,  together  with  another  from  the  same  individual,  were  described 
in  their  true  position,  as  relates  to  the  regions  of  the  vertebral  column,  in  the 
"  Cretaceous  Reptiles  of  the  United  States."  They  are  represented  in  figs.  4. 
5,  6,  pi.  V,  of  that  work.  The  two  vertebral  bodies  bear  a  near  resemblance 
with  that  of  the  Kansas  saurian  above  described.  They  ha\e  nearly  the  same 
proportions,  and  are  slightly  smaller  and  rather  less  contracted  intermediately. 
The  interchevron  ridges  are  comparatively  less  well  developed.  The  discoid 
arrangement  of  the  articular  ends  is  even  more  conspicuous.  The  disks  are 
more  prominent,  more  decidedly  defined  from  the  ledg^  beyond  by  a  deeper 
constriction  or  groove.  The  periphery  of  the  disks  is  rather  more  convex,  and 
the  surface  towards  the  centre  slightly  less  concave.  The  ontside  ledge  is 
comparatively  narrow  and  is  not  everted.  The  chevron  articular  surfaces  ap- 
pear rather  to  be  produced  through  deflections  of  the  groove  defining  the  disk, 
than  by  an  extension  of  the  ledge,  so  that  the  chevrons  would  appear  to  have 
articulated  with  the  depressed  margin  of  the  disk  itself  instead  of  with  the 
ledge.  The  neural  arch  is  broken  away  in  both  specimens,  except  part  of  a-.i 
abutment  in  one  of  them. 

The  slight  difference  in  size  of  these  vertebras  from  that  of  the  Kansas 
aaurian,  as  well  as  the  feebler  production  of  the  interchevron  ridges,  might 
readily  be  due  to  their  more  posterior  position  in  the  column.  The  more  de- 
cided constriction  of  the  disks  at  the  articular  extremeties  from  the  rest  of  the 
body,  which  led  to  the  application  of  the  name  of  DiseosauruSf  might  be  re- 
garded as  an  individual  peculiarity,  or  a  variation  in  specific  character;  which 
is  often  greater  than  real  specific  or  even  generic  characters. 

A  similar  vertebra,  from  the  lower  cretaceous  of  Mississippi,  represented  in 
figs.  10 — 12,  pi.  V  of  the  **  Cretaceous  Reptiles  of  the  United  states,*'  likewise 
referred  to  DUcotaurus^  has  the  same  size  and  proportions  as  that  above  de- 
scribed of  the  Kansas  saurian.  In  its  anatomical  characters  it  is  intermediate 
to  the  latter,  and  those  of  the  Alabama  saurian.  The  interchevron  ridges  are 
intermediate  in  degree  of  development.  The  most  marked  difference  exists  at 
the  articular  ends  of  the  body.  The  articular  surface  is  comparatively  flat, 
being  but  feebly  depressed  towards  the  centre  and  as  feebly  rounded  towards 
the  periphery,  which  extends  to  the  acute  margin  defining  it  from  the  sides  of 
the  body,  almost  without  the  intervention  of  a  groove  such  as  is  described  in 
the  preceding  specimens.  A  slight  deflection  in  the  course  of  the  acute 
border  defines  the  anterior  chevron  articulation.  The  posterior  chevron  ar- 
ticnlation  is  comparatively  large  and  more  distinctly  defined  than  the  corres- 
ponding one  in  the  Kansas  and  Alabama  specimens.  The  sides  of  the  neural 
arch  ascend  in  a  steep  slope  from  the  more  concave  sides  of  the  body,  sweep- 
ing outwardly  to  the  upper  border  of  the  costal  pit.  The  diameter  of  the 
spinal  canal  is  about  seven  lines. 

Another  vertebral  body,  from  the  cretaceous  formation  of  New  Jersey,  re- 
ferred to  DvieoiaurtUj  is  represented  in  figs.  7 — 9  of  the  work  above  indicated. 
It  presents  characters  in  common  with  the  preceding  specimens,  but  likewise 
has  pecnliarities  of  a  decided  kind.     It  approaches  most  the  Alabama  speci- 
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mroa,  and  has  nenrly  the  snme  size.  InttrcheiTOD  ridges  kn  rntinl;  obiokW. 
The  articulnr  cxlrvmiliea  of  tho  hndj  are  itrj  like  tbote  of  th«  AlalaM 
sprcimeos,  hnt  the  groove  defining!  ihem  from  the  mcutB  margin  Ii  Ttry  idcoi- 
ipicuouB  or  ncarlv  obFolele.  Tlie  dtfieclionl  of  the  acnte  marcln  tar  tht  •» 
comnodation  of  cbeTrona  are  comparatiiel;  and  remarkablj  deep,  uptcuUf 
tboie  anteriort^.  Tbe  spinal  canal  at  the  orifices  ii  about  htcd  liaea  wUt; 
at  the  iniddia  scarcely  fiTe  lines. 

In  ail  Ihr  sprcimon?  abore  indicated,  a  single  TPaoos  foramea  it  litiiatcdN 
the  ander  »ide  of  tbe  bodr,  lo  the  riglit  of  the  median  line. 

Comparacire  mcuatemenU  of  the  specimens  are  as  folloir  : 

Caudsl  rrom  Kannas,       HiuinlppI,       AUbuna,       Haw  Jaav- 

Length  of  body  inlcriorlr 24  j  L  24  j  /.  231  /.  23}^ 

Brpsdtli  ant.  artic  surface 36  36  331  3« 

rvpih      ■'      ■'        ■'    30  30  sej  IT* 

Breadth  post.    "  "     31  34  3t  31} 

Depth         "       "  "      29  29  —  26 

Breadth  coatal  artic.  citvity 18  IT  15  IS 

DeptL         "       "         "    13  II  II  11 

Width  bcln'Gpn  inf.  margins  of 

coslol  cavities 39  39  38  3S 

Diiiiincc  fori'  and  aft  or  uhcv- 

ron  aurfaccs 16  16  IS  1!} 

We  thus  have  the  nearlj  corresponding  caudal  rertebne  of  four  iadiTidiab^ 
from  the  cretaceous  forniaiion  of  a;  inaiij  different  localities,  agreeing  neaiff 
in  size,  proportions,  form,  and  constrnction,  but  exhibiting  decided  pecnliili- 
tles  in  every  ciise.  Are  these  peculiarities  lo  be  considered  of  geoeric  ail 
jpecilic  value ;  of  specific  value  nlone  :  or  arc  they  to  be  regarded  a*  viri*- 
lions  in  the  characters  of  a  single  species?  From  tbe  specimetii  aioM  I 
would  inclin'-  to  view  Ibem  in  the  latter  light,  thongh  I  admit  tbat  fA  , 
Tnristion  mny  represent  a  difTrrenl  genu.i,  or  a  different  species  of  tbe  tiM  4 
genus.  The  reason  for  referring  any  one  lo  a  genus  is  equally  good  for  aD.  ] 
If  tbe  Alabama  specimens  be  regarded  as  chnracleriitic  of  /JinvjotirKt,  ul  I 
the  Kansns  one  of  Elaimoiaurut,  the  caudal  from  (Usatmii^^l,  with 
flat  ends,  Is  quite  as  cbsrHcterislic  of  a  third  genus,  and  itie  New  Jer 
with  its  peculinrilieB,  vrould  form  a.  fourth.  Tbe  close  correspondence  i 
uf  the  specimens  rather  favors  (be  view  that  tbey  all  pertain  to  the 
species,  though  this  may  be  as  coincidental  as  the  diicoTery  of  the  nearly  cW'  I 
responding  vertobra  in  ibe  four  cases.  The  one  which,  in  my  liew  '"  ~"** 
'*    '     "  e  from  the  others,  is  (he  specimen  from  Missisiippi,  with  tl 
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to  bear  a  reaemblance  to  those  of  Cimoliasaurus,  and  were  referred  to  an  ani- 
mal with  the  name  of  Brimotaunu  grandU.  Through  comparison  with  the 
skeleton  of  the  Kansas  saurian^  they  appear  to  be  posterior  cervicals,  and 
farther  appear  sufficiently  near  in  character  to  belong  to  the  same,  though 
their  larger  size  renders  it  probable  that  they  pertained  to  a  larger  species. 

A  question  arises  as  to  the  relationship  of  those  remains  originally  referred 
to  Oimoliataurus  with  Dueosaurus  in  the  present  state  of  our  knowledge  of  the 
latter.  In  the  first  place,  by  comparison  with  the  skeleton  of  the  Kansas 
saurian,  we  observe  that  the  position  in  the  column,  assigned  to  the  vertebral 
bodies  of  Cimolituaurus^  was  incorrect,  and  this  probably  contributed  to  mislead 
Prof.  Cope  in  his  examination  of  the  skeleton  of  the  Kansas  saurian. 

The  vertebral  specimens  referred  to  Cimoliaaauriu  consisted  of  two  sets  of 
specimens,  from  two  different  individaals,  both  from  the  green  sand  of  Bur- 
lington Co.,  N.  J.  They  are  described  in  *^  Cretaceous  Reptiles,''  page  25,  and 
characteristic  ones  represented  in  plates  v.  and  vi. 

The  eleven  vertebrae  considered  as  lumbar,  and  represented  by  figs.  17-19. 
pi.  V,  and  16-18,  pi.  vi,  are  evidently  cervicals.  Those  considered  as  dorsals 
on  page  26,  and  represented  in  figs.  13-16,  pi.  v,  are  at  least  in  part  posterior 
cervicals.  Of  the  fourteen  vertebrae  referred  to  on  page  27  as  dorsals  and  lum- 
bars,  those  described  and  represented  in  figs.  1-5,  pi.  vi,  are  alone  dorsals,  while 
the  others  described  and  represented  in  figs.  6-9  are  posterior,  and  those  of 
figs.  10-18  more  anterior  cervicals. 

The  cervicals  of  Cimoltasaurtu  are  so  different  in  their  proportions  from 
those  of  the  Kansas  saurian  that  there  can  be  no  question  as  to  the  distinction 
of  the  two  animals,  at  least  as  species. 

Do  all  the  remains  originally  referred  to  DUcotauru*  belong  to  this  genus  as 
distinct  from  Cimoliaaaurua?  I  suspect  that  those  from  New  Jersey  belong  to 
the  latter.  The  animals  indicated  by  all  the  fossils  which  have  been  under 
consideration  are  Plesiosauroid,  and  as  in  recognized  species  of  Ple*io»auru8 
there  is  much  variability  in  the  number,  proportions,  and  other  characters  of 
the  cervicals  without  a  corresponding  extent  of  variation  in  other  parrs  of  the 
vertebral  column,  we  would  be  prepared  to  find  in  CHmoliasaurus  nearly  the 
same  kind  of  caudals  as  in  Discoaaurtis. 

Prof.  Cope,  in  his  ''Synopsis  of  the  Ext.  Batrachia  and  Reptilia,"  pt.  i,  186i^. 
p.  56,  describes  two  vertebral  specimens  from  the  lower  bed  of  the  cretaceous 
green  sand  of  Gloucester  and  Monmouth  counties,  which  he  attributes  to  a 
species  with  the  name  of  Elasmoaaurus  orienialit.  The  specimens  described 
as  caudals  are  seen,  by  comparison  with  the  Kansas  skeleton,  to  be  cervicals. 

The  smaller  of  the  two  specimens  is  intermediate  in  its  form,  proportions, 
and  size  with  what  appear  to  be  the  nearly  corresponding  vertebrae  of  the  Kan- 
sas saurian,  and  the  vertebrae  referred  to  CimoliaMaurus.  The  larger  specimen 
I  have  not  seen,  but  from  the  description  and  measurements  given  it  would 
appear  to  have  belonged  to  a  species  quite  as  large  as  the  Kansas  saurian. 
The  comparative  measurements  of  the  two  specimens  with  that  of  the  Kan- 
sas saurian,  which  appears  to  bo  most  like  them,  and  with  the  largest  of  the 
gpecimens  which  had  been  referred  to  Cimoliasaunu,  are  as  follow: 

Mew  Jersey  specimens.  Kansas  sp.  Cimoliasaunis. 

Length  of  body 3}  in.         4^  in.  4^  in.  3    in.  IH. 

Breadth       ''      4i[  in.         5|  in.  4^  in.  4    in.    21. 

Depth  »       3   in.         4j  in.  3J  in.  3J  in. 

The  various  remains  to  which  I  have  referred  in  this  communication  proba- 
bly indicate  a  number  of  different  species  of  a  genus,  presenting  a  like  varia- 
bility in  the  number  and  proportioas  of  the  cervicals  as  has  been  observed 
in  the  closely  related  genus  Pleaiomurus.  In  the  present  condition  of  knowl- 
tdge  of  the  remains,  they  appear  to  me  to  be  referable  to  a  series  of  species 
as  follow : 

1.    DlSCOSAURDS   VBTUSTDS. 

Leidy :  Pr.  Ac.  Nat.  Sc.  1851,  326;  Cret.  Kept.  United  States,  1865,  22, 
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Cimoliaicurvi  magitui.    Cope ;  Pr.  Boit.  Soc.  Nftt  BUt.  1869, 166. 
CimoliiuauTtu  rtttttlia.     Cope:  Sfnoptlt  Eit.  B*t.  Sept.,  Ao.,  1809,  ST. 

OreUceoae  of  Alabam*. 

2.  DlBCOUDBUg    QK1.SDIS. 

Bfinetattriu  grandi:    Leidf :  Pr.  Ae.  Nat.  Sc.  ieG4,  72,  pi.  i,  Sgf.  1-3. 
OmoliaiauTut  grandii.     Cope  :  Pr.  Bost.  Soc.  XaL  Hilt.  IBCS,  266;  SfnOplU 
Ext.  Batracbia,  Keplilin,  Ac.  1869,  S7. 
UretBceoui  of  Arkaniu. 

3.  DiBCOIlCBrS   C*RI>1TDB. 

Elatitotaurtu  plalyunu  and  Diteoiamvt  tarinatu*.  Oop«;  LeConte't  Notct 
on  Ihe  Oeologj  Ac.  Onion  Pacific  Railwa;,  1868,  68. 

Elatmo*aiirv  platgunt.    Cope ;  Pr.  Ac.  Nat.  8c.  1668,  92 ;  Pr.  Bolt.  Soc. 
Nat.  Hift.  less,  366;  Syaopsii  Ext.  Batr.  Rept.  1669,  46. 
CretaceoDi  of  Eansaa. 

4.  D:SC084[IRDS  HIOHUS. 

CtmoUatam-UM  magmt.  Leidj :  Fr.  Ac.  Nat.  8c.  1691,  33B;  1894,  73,  pi.  11, 
GgB.  4-6;  Cret.  Rept.  U.  S.  1669,  29,  pi.  T,  fif^.  13-19,  pi,  tI.  Cop«: 
Fr.  BoBt.  Soc.  Nat.  Hist.  1863,  266 ;  SjDopais  Ext.  Batr.  Rept.  1869,  9T. 

DiicoiauTui  ritiulta  in  part?    Leidr:  CreC.  Rept.  D.  6.  ISG9,  24,  pi.  r,  Bgs. 
1-3,  T-9. 
Cretaceoui  of  New  Jeisey . 

5.  DrSCOHlCBlTB   PLiKIOR. 

Dueoaaunu  utuirui  in  part.    Leidf  :  Cret.  Rept.  D.  S.  1869,  23,  pi.  v,  figl. 

10-12. 
Lower  cretaceous  of  ItissiBgippi. 

Elatmoiauna  oritnlalit.     Cope :   Pr.  Boet  Soc.  Nat.  EllC.  1869,  266;  SjDOp- 
(ia  Eit.  Batr.  Rept.  1669,  S4. 
Lower  crelaceoua  or  New  Jenej. 

lo  the  cervicals  of  Diimtaunu,  so  far  as  can  be  ascrrtained  bj  the  material 
at  command,  there  appears  to  be  no  BubdiTlsion  of  the  articular  process  for 
ihe  riblets,  as  in  Pleiioiaarut.  In  tbe  latter  the  chevroo  booes  coniiet  of 
lateral  haWei,  ununited  bj  osseoui  tissue.  In  tbe  slieleton  of  tbe  Kansai  san^ 
riao,  interieuinK  betweea  two  of  the  csadals,  there  ia  a  bone  wbich  looks  as 
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sions  shallow,  quadrangular,  or  transTerselj  rhombic  (those  on  the  upper  part 
being  qaadrangular,  and  those  farther  down  becoming  more  rhombic,  and 
wider  than  high),  arranged  in  spirally  ascending  rows,  which  make  nearly 
one  torn  in  passing  from  the  base  to  the  centre  of  the  top ;  each  with  a  trans- 
verse linear  central  furrow,  from  which  a  similar  furrow  passes  to  the  lower 
angle ;  central  perforations  of  the  cell  depressions  minute,  and  generally  closed 
in  the  typical  specimen. 

Height,  1*75  inches;  breadth,  1-22  inches. 

This  species  differs  from  all  others  known  to  us,  especially  from  any  Upper 
Silarian  horizon,  in  its  elongated,  obovate  form,  its  outline  being  almost  ex- 
actly obovate,  excepting  the  truncation  of  the  lower  (smaller)  end.  In  general 
appearance  it  perhaps  most  nearly  agrees  with  a  form  found  in  the  Galena 
Limestone,  and  referred  by  us,  doubtfully,  to  R.  globularU^  Hall,  in  the  third 
▼ol.  Illinois  Geol.  Reports,  pi.  2,  fig.  2  a,b.  It  differs,  however,  from  that 
species  in  having  the  upper  end  more  round,  or  less  depressed,  and  without 
any  nmbilicoid  impression.  Its  cell  impressions  are  also  very  different,  not 
being  near  so  crowded,  and  instead  of  becoming  more  crowded  and  narrower 
on  the  lower  half,  they  are  less  so  there  than  above;  while  the  central  per- 
foration of  each  is  much  smaller. 

Locality  and  potUion,  Bridge  Port,  near  Chicago,  Illinois.  Niagara  Group 
of  Upper  Silurian. 

We  are  under  obligations  to  the  Rev.  E.  C.  Bolls,  of  Portland,  Me.,  for  the 
use  of  the  only  specimen  of  this  species  we  have  seen. 

ECHINODERMATA. 

Babtcbinds  spbctabilis,  M.  and  W. 

Body  attaining  a  large  size,  rather  deeply  cup-shaped,  though  wider  than 
high  ;  truncated  below,  with  sides  moderately  expanding  upward.  Base 
basin-shaped.  Basal  pieces  rather  la'ge.  nearly  twice  as  wide  as  high,  penta-' 
gonal  in  form,  with  the  mesial  angle  above  deeply  impressed,  the  impression 
being  also  continued  down  the  middle  to  the  lower  edge,  with  a  broad  promi- 
nence or  ridge  on  each  side  of  it  also  extending  to  the  lower  edge,  where 
each  of  these  prominences  terminates  in  a  little  angular  projection,  while  the 
lateral  margins  are  stronjifly  and  abruptly  beveled,  so  as  to  form  deep,  wide 
notches  at  the  sutures.  Subradiul  pieces  large,  hexagonal,  excepting  one  on 
the  anal  side,  which  is  heptagonal ;  all  very  profoundly  impressed  at  the  cor- 
ners, so  as  to  form  strong,  radiating  ridge.i,  extending  one  to  each  of  the  sides, 
to  connect  with  those  on  the  other  contiguous  plates;  sometimes  these  ridges 
terminate  in  pinched-up  nodes  on  the  central  region.  First  radial  pieces 
about  twice  as  wide  as  high,  being  generally  a  little  wider  than  the  subradials, 
pentagonal  in  form,  with  superior  lateral  angles  more  or  less  truncated,  and 
slightly  projecting  at  the  edge,  each  with  its  broad,  very  shallow  sinus  above, 
for  the  reception  of  the  second  radials.  more  than  three-fourths  as  wide  as  its 
upper  margin,  while  the  deep  impression  at  the  lower  angles  form  two  broad, 
very  strong  ridges,  extending  downward  to  connect  with  those  on  the  sub- 
radials ;  sometimes  these  terminate  near  the  middle  above,  in  sharp  pinched- 
up,  diverging  nodes,  or  short  cariutT,  while  between  these  and  the  superior 
lateral,  truncated  angles,  one  or  two  other  sharp  prominences  are  sometimes 
seen.  Second  radial  pieces  extremely  short,  or  almost  transversely  linear, 
and  not  always  entirely  filling  the  broad  shallow  sinuses  in  which  they  rest. 
Third  radials  triangular,  a  little  higher  in  the  middle  than  the  first,  but 
wedging  to  a  very  thin  edge  on  each  side,  or  even  sometimes  thinning  out  so  as 
to  let  the  first  brachial  pieces  rest,  at  the  lateral  ends  partly  upon  the  first  and 
partly  on  the  second  radials.  Anal  pieces  of  moderate  size,  quadrangular  in 
form,  a  little  wider  than  high,  and  resting  on  the  upper  truncated  edtre  of  the 
heptagonal  subradial,  while  its  own  upper  edge  is  truncated  entirely  across, 
nearly  on  a  level  with  the  superior  lateral  angles  of  the  first  radial  on  each 
side  of  it. 
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Arms  tiro  tram  <>Rrli  ritf ,  rattier  lonp.  rounded,  Had  tRpning ;  nrt  Itolt 
bfliiw,  wherp  tlipy  nre  corapoied  of  thin  (»hort)  wide  pieeii,  the  Gntlwstl 
tfhicli,  in  cncli  pnir  of  Hrnis,  nre  joined  logellier  nt  their  innrr  endi;  then 
these  tbe  Armn  of  eitch  rnv  diverfK  toore  or  leas  from  each  other,  and  ttan« 
otr  nitcrnntelv  nn  enrb  side  stont  armleti  fhiin  everj  lecond  piece.  Am 
piei'i-5  Khore  the  vide  ones  at  the  bMe,  sonieirhot  longer  Id  proportlMU 
br<-n'1th  Ihtin  the  liiltcr,  nnil  more  or  less  wedge  formed,  with  each  a  littb 
Iiiadivd  or  nngular  ridge  or  projection  on  each  side,  ranging  traniTerHlTn 
the  armj.  Arinleis  stout,  nbont  eight  to  nine  on  ench  <ide  of  each  arm,  Hir 
hnlfns  llilrlc  ns  the  arms  jusl  nbore  the  points  where  the  two  connect;  am- 
posed  of  pieces  of  nearl;  the  same  form  ns  the  arm  pieces,  but  generallT  ahoa- 
ing  n  slight  disposition  to  beconie  a  little  zigiBfC.  and,  nt  lenst  some  of  thW, 
tliroiring  olT  allcrn.itelj  on  each  side  u  series  of  smnller  secoadai7  armbt^ 
exactly  as  they  urc  themselvea  given  olf  from  the  main  ami,  Secondti; 
itmiluts  shoirini;  a  slifc'it  "^zoft  appenrtince,  from  tbe  greater  tbickuesf  isj 
proiuiticnce  of  erery  secoml  piece  on  opposite  sides,  so  a*  to  appear  as  if  titj 
may  give  olf  a  tcrllnry  series  of  armlets,  or  pinnuUe,  thongh  the  specimen  tel 
not  shotv  these  if  they  exist. 

Ciilnmn  very  stout,  nearly  round,  and  composed,  at  least  for  about  Ihm 
inches  or  more  below  the  base,  of  aliernntely  thin  and  somewhat  tbicUf 
pieces,  til e  latter  offhiih  project  oittwnrd  a  little  beyond  the  ot1iers,ial 
show  a  slight  disposition  to  beconie  nodular,  or  irrrguliirly  tliicliened  on  the 
edjje.  Intemiil  eavily  lurftc,  nith  an  obtusi'ly  penlngonal  section.  Lonfits- 
diiinl  snliires,  dividing  the  column  into  five  section;,  partly  ancbylosed,  bit 
still  visible. 

Heijihl  of  body,  about  I  inch  ;  breadth,  about  1-70  inches;  lenplh  of  sm. 
3'8U  iaclies;  thickness  of  do.  at  Ibc  base,  U-IO  inch  ;  thickness  of  column  ntf 
linse,  »-«U  inch. 

This  line  targe  species  Kecins  to  be  most  nearly  allied  to  B.  Then»,  (=  CVs- 
tharrinu*  Thomir,  Uali),  from  tlie  WantHn-  Limestone,  but  differs  io  baring Ih 
impressions  at  the  corners  of  its  body  plnles,  and  the  ridges  between  tbe  uae, 
greatly  more  strongly  dctined,  and  lis  arms  much  itoatcr,  nnd  mor^  raanM 
below.  ItH  column  is  also  proportional  1j  thicker,  with  a  more  obtuKly  pn- 
inicoiinl  itilrrnal  carity.  The  typical  S|ieciineiis  of  the  B.  Thonir,  whieb  ut 
now  before  us,  nre  not  in  n  condition  to  show  much  of  tbe  arms,  but  as  hrU 
they  can  be  seen,  tlicy  seem  to  be  proportionally  more  slender,  and  we  cii 
Bcnivcly  doubt  that  they  will  show  other  corresponding  diTerences  in  ibt  iJr- 
tiiilF  of  Iheir  structure,  wheu  better  specimens  can  be  compared.  We  bin 
Hgcertnined.  however,  that  the  arm-pieecs  of  tbe  typical  specimens  of  & 
n  their  sides  little  pinchcd-up  promiaencei,  as  in  the  spe^ 
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trtcted  aboT6.  Bas&I  plates  of  moderate  size,  pentagonal  in  fonn.  and  spread 
oat  horizontally  so  as  to  form  a  nearly  flat  pentagonal  disc,  excepting  that  the 
lalient  angles  are  curved  upward  a  little  ;  facet  for  the  attachment  of  the 
column  small,  compared  with  the  size  of  the  base,  round  and  not  impressed. 
Sabradial  plates  large,  forming  the  widest  part  of  the  body,  convex  on  the 
outside,  but  not  from  thickening ;  about  as  wide  as  long,  hexagonal,  with 
perhaps  the  exception  of  one  on  the  anal  side  of  heptagonal  form  ;  all  curving 
under  below  to  connect  with  the  base.  First  radials  somewhat  smaller  than 
the  subradials,  wider  than  long,  pentagonal  in  form,  and  provided  above  with 
rtry  small,  shallow  sinuses  for  the  reception  of  the  second,  which  are  small, 
but  more  than  filling  the  shallow  little  sinuses.  Third  radials,  in  two  of  the 
arms  seen,  small,  and  bearing  on  each  of  their  superior  sloping  sides,  a  long, 
Tery  slender,  subcarinated  arm,  which  bifurcates  on  the  second  piece  above  ; 
while  the  divergent  divisions  subdivide  two  or  three  times  again  above,  at  in- 
tervals of  three  or  four  pieces  ;  the  divisions  and  subdivisions  all  being  very 
slender,  and  composed  of  joints  about  twice  as  long  as  wide.  In  two  of  the 
rays  seen,  however,  the  free  arms  are  simple  from  their  origin  on  the  first 
radials,  at  least  as  far  up  as  to  the  sixth  piece,  inclusive,  (which  is  as  far  as 
they  can  be  traced  in  the  specimen),  and  present  the  remarkable  character  of 
having  the  second,  third  and  fourth  pieces  greatly  dilated,  or  alate  on  each 
side,  so  as  to  be  nearly  two-thirds  as  broad  as  the  whole  body  below  ;  though 
the  first  piece  next  the  body  (second  radial),  is  narrow,  and  nearly  twice  as 
long  as  wide,  as  are  the  fifth  and  sixth  pieces.  Surface  smooth,  or  only  finely 
granular;  sutures  close  fitting,  or  not  channeled.  Anal  plate  and  column 
unknown. 

Height  of  body,  0*20  inch  ;  breadth  of  do.,  0-34  inch  ;  breadth  of  the  dilated 
part  of  one  of  the  simple  arms,  about  0*22  inch. 

It  is  possible  that  the  dilated  arm?  may  bifurcate  above  the  sixth  piece, 
though  the  specimen  from  which  the  description  is  made  out  is  not  in  a  con- 
dition to  enable  us  to  settle  this  point.  The  fact  that  they  become  suddenly 
narrow  above  the  fourth  piece,  would  seem  to  indicate  that  they  may  possibly 
assume  the  character  of  the  other  arms  farther  up.  As  seen  lying  partly 
imbedded  in  the  matrix,  with  the  long-jointed,  slender  arms  and  their  branches 
incurved,  above  the  little  globular  body,  the  whole  reminds  one  very  much  of 
the  Jurassic  genus  Saccosoma^  Agassi z. 

The  very  remarkable  characters  of  the  arms  in  this  little  crinoid,  if  not  due 
to  abnormal  development,  would  certainly  seem  to  warrant  its  separation,  at 
least  subgenerically,  from  the  typical  forms  of  Cyathocrimtes,  It  also  seems 
very  improbable  that  its  ventral  disc  is  constructed  as  in  the  typical  forms  of 
that  genus.  Should  other  specimens  show  the  peculiarities  we  have  men- 
tioned to  be  normal,  we  would  propose  for  this  type  the  generic  or  subgen- 
eric  name  Saccosomopsis. 

Specifically  this  form,  at  least  so  far  as  regards  its  body,  seems  to  be  exactly 
like  a  species  described  by  Prof.  Hall,  under  the  name  Cj/athocrimts  parvibra^ 
ehiatus  (Jour.  Bost.  Soc.  Nat.  Hist..,  Vol.  vii,  p.  395,  1861)  ;  and  it  is  worthy 
of  note,  that  he  describes  its  "  subrachial "  or  free  radial  pieces  as  being 
"  two  to  each  ray,  broad  and  strong,  but  varying  in  the  different  rays."  As 
these  pieces  "  vary  in  the  different  rays"  may  not  those  he  saw,  that  were  broad 
and  strong,  have  belonged  to  dilated  simple  rays,  as  in  our  species,  and  these 
rays  been  broken  off  above  the  second  pieces,  in  the  specimen  described?  If 
80,  his  species  would  almost  certainly  belong  to  the  same  group  as  ours,  but 
differs  specifically  in  having  its  bifurcating  arms  shorter,  more  rapidly  dimin- 
ishing in  size,  with  shorter  pieces  between  the  bifurcations,  so  as  to  bring  the 
subdivisions  closer  too^ether ;  also  in  having  larger  and  deeper  sinuses  in  its 
first  radials  for  the  reception  of  the  second. 

We  are  much  Inclined  to  believe  there  is  a  little  group  of  species  having 
essentially  the  form  of  body,  and  the  peculiarities  of  the  arms  we  have  de- 
scribed, and  that  it  will  probably  include  Cyathocrinites  Saffordi^  the  rftms  of 
which  are  unknown. 

1870.] 
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Localtiy  and  poiilion.  Crnwrorilarilie,  IndUna.  Kcokuk  diiiiiaa  of  ik* 
Lower  Carboniferous  seriei.  The  ipccimen  from  which  our  dcacripUoc  "U 
madB  out  beloD^g  to  the  collection  of  Mr.  Core;. 

POT»H10CWKITKB    (ZB4Cttl!iD»7)    COMCINIIOB,  M.  RDd  W.  | 

Bodj  cider  lliau  high,  raiher  rapidlf  eipaadinj:  upward  froin  lb«  c«lam.   I 
BaaeamBll,  basin-Ghnped,  about   three  timeB  as  wide  ai  bigfa,  aod  tiuucaltl 
■bout  tbree-rourlha  its  breadth  below  b;  ibe  facet  for  Ibe  atUcbnicnt  of  lU 
columa.     Basal  pieces  wider  than  bigb,  peotagoaai  iu  form,  *□■!  ripandilf 
upward  from  the  column,  which  is  ratliiriiout,  rouud.amJ  composed  marlkt 
base  of  ibia  pieces.     Subradiala  of  moderate  size,  not  tbickcoid   or  tumid, 
four  heiagODUl,  aud  oue  ou  the  anal  side  bepUgooal,     First  radlali  m  iridi 
ag  the  aubradiale,  but  Bbarter,  peotagoual,  and  truncated  Iheir  eulire  lirtadlli 
above.     Second  radiali  OS  wide  as  the   first    but  scitrcelj  mnr«  tbao  htlfll  ; 
long,  all   transversely   oblouit  in  form.     Third  radiala  in  the  postariot  ul  i 
anterior  lateral  rays,  uf  ntarl;  the  aame  size  aud  forin   as  thti  Gni,  bol  tt  \ 
course  with  the  sloping  sides  above.     On  these  sloping  tides  the}-  each  ji^ 
port  two  uaeqaal  arros,  the  posterior  one  of  which   in  oue  of  the  poattriK 
lateral  rajs  is  smaller  than  the   other,  and  can  be  aeen  to  bifurcate  oiith* 
fourth  piece,  white  the  other   bifurcates  on  the  second  piece,  and  its  tnUI!- 
risioas  divide  again  at  various  distances  above,  several  limes,  so  as  lo  nuht   I 
altogether  about  thirteen  or  more  subdiiisionB  in  this  raj.     The  anleriot  null   1 
dirisioD  of  one  of  the  anterior  lateral  rays  can  also  be  seen  to  bifUrcatt  M 
the  Sflb  piece  above  tbe  (bird  radial,  and  one  of  its  branches  subdiiidei  M 
different  distSDCei  above  into  three  subdivitioui,  and  the  other  Into  Ioll^ 
Anterior  ray  simple  to  the  eigbib  piece,  tbe  pieces  between  the  first  anl  Iwl 
being  ibort  and  somewhat  wedge-form,  while  the  last  is  pentagonal  and  top- 
ports  two  arms,  each  of  vrhich  citn   be  seen  to  bifurcate  at  teaal  once  lom 
distnuce  abore.    Anal  pieces  with  tbe  usual  double  alternating  aTrangrmeU. 
tbe  lowest  piece  being  obliquely  inserted  between  the  upper  slopiog  itdciM 
two  of  the  Bubradials,  and  parti;  under  one  side  of  one  of  the  Grit  ndialir 
while  a  contiguous  piece  on  the  left  above  is  eupportedon  an  upper  iiutmul 
aide  of  one  of  the  subrsJials,  and  the  latter  are  succeeded  by  other*  that  CQ' 
nect  with  tbe  base  of  the  proboscis. 

Arms  long,  slender,  rer;  straight,  and  gradually  tapering;  slightly  cOnttl 
on  the  dorsal  surface,  and  Battened  so  as  to  lit  closely  together  od  each  tidit  ' 
with  ail  their  divisiona  running  op  parallel,  or  showing  gcorcely  any  diverfts*" 
at  the  bifurcations,  and  all  camposcd  of  short  wedge-formed  pieces;  aiilluj 
pieces  not  more  protuberant  than  tbe  others.  Pianulie  small,  and  arillnEilM 
from  the  upper  part  of  (bo  longer  side  of  each  arm  piece,  alternately  ou  <•" 
side,  and  rather  closely  approximated  to  each  other. 

Surface,  io  well  preserved  specimens,  fioely  and  obscurely  granular,  ll* 
graoutes  showing  on  the  arms  (ae  seen  under  a  magniher)  a  tendenc]'''' 
■trange  themselves  in  longitiidiaal  rows,  or  to  assume  vermicutar  focal' 
Sutures  between  all  the  pieces  merely  linear. 

Entire  length  of  arms  and  body,  2-80  inches;  height  of  body  to  thelop^' 
first  radials,  0-2T  inch  ;  breadth  about  0'43  inch.    Tbicknes*  of  colui 
oonnection  with  the  base,  0-17  inch. 

This  specie!  seems  to  combine,  to  some  eilenl,  the  characters  of  Vntm 
nilM  and  Ziaerinut.  In  general- habit,  especially  In  the  somewfaat  fll^ 
ftnd  closely  contiguous  oharacters  of  all  tbe  divisions  of  its  arms,  all  »i 
when  folded  together,  as  well  as,  to  «ome  oileni,  in  their  mode  of  diTiri|, 
reminds  one  of  many  species  of  Ziatriaut.  la  the  form  of  lis  body,  howl 
and  particularly  iu  having  three  primary  radials,  instead  of  only  two,  in  i 
of  the  anterior  lateral  and  posterior  lateral  rays,  and  about  eight  bcloir  i 
first  bifurcation  in  the  anterior  ray,  as  well  as  in  the  general  form  of  it  '  ' 
it  agrees  more  nearly  with  the  typical  fonos  of  FattTiotrmila. 
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Mf^itt  liftblt  to  be  confoanded  with  thii  when  specimens  can  be  seen  with 
teams  well  preacrTed. 

LotaUif  mnd potition,  Keokuk  division  of  the  Lower  Carboniferous  series, 
M  CrawfordsTille,  Indiana.  The  typical  specimen  belonf^rg  to  Mr.  Corej,  of 
tawfordsrille,  to  whom  we  are  indebted  for  the  loan  of  it. 

ScAPBiocRiNCS  DIPBE88U8,  M.  and  W. 

Bodj  tmall,  somewhat  basin-shaped,  about  twice  as  wide  as  hiprh  to  the  top 
tf  tkt  flnt  radials,  broadly  truncated  and  concave  below,  with  but  slightly 

aiided  or  nearly  vertical  sides.  Base  occupying  the  concavity  of  tbe  under 
I  And  apparently  flat  or  concave.  First  radial  pieces  about  as  high  as 
iMa,  A  little  convex,  rising  vertically,  except  below,  where  they  curve  ab- 
li^j  lowarda  to  connect  with  the  base ;  all  seen,  presenting  pentagonal  gen- 
nloatlines  on  their  outer  faces.  First  radial  pieces  nearly  twice  as  wide  as 
Ugk,  pentAironal  in  form,  and  truncated  their  entire  breadth  above  for  the 
nctption  of  the  second  radials.  Anal  pieces  unknown.  Second  radials 
ln|^  Iban  wide,  strongly  constricted  in  the  middle  with  steeply  sloping  sides 
ir  the  support  of  the  arms  above.  Arms  simple  from  their  origin  on  the 
MMd  imdials,  slender,  and  composed  of  long,  rounded,  somewhat  constricted 
jriili,  which  are  obliquely  truncated  at  the  ends,  with  the  upper  end  of  all 
li^ccting,  alternately  on  opposite  sides  for  the  support  of  long,  very  slender 
mtaelea,  composed  of  long  joints. 

Breadth  of  body,  near  0*30  inch;  height,  0*15  inch.  Arms  apparently 
Aavt  1*12  inches  in  length,  and  only  0-05  inch  in  thickness  at  the  constricted 
fu%  of  one  of  the  lower  joints ;  first  four  joints  0*32  in  length. 

h  its  depressed  body,  with  nearly  vertical  sides,  and  broadly  truncated, 
Mitave  lower  part,  this  species  seems  to  resemble  R.  unieuty  of  Hall,  as  near 
■  can  be  determined  from  a  description  alone.  It  differs,  however,  in  having 
fttanns  simple  from  their  origin  on  the  second  radials,  with  long  instead  of 
viry  short  joints.  It  is  peculiar  in  the  broadly  truncated  and  concave  char- 
acter of  its  under  side,  as  well  as  in  the  elenderness  of  its  arms  and  pinnulap. 
The  Utter  are  also  remarkably  distant  from  each  other,  owing  to  the  length 
sf  the  arm  joints. 

lAtMlitjf  and  potition.     Crawfordsvillc.  Indiana.     From  the  Keokuk  division 
of  Ike  Lower  Carboniferous  series. 

ZlA.CBINl*8?    A.BMIOXR. 

Body  small  and  depressed,  or  nearly  basin-shaped,  but  with  the  under  side 
letoded,  and  concave  in  the  middle.     Base   very  small  and  nearly  ur  quite 
hidden  in  the  concavity  of  the  under  side.     Subradial  pieces  comparatively 
Ufff  and  cur\'ing  under  below,  but  not  tumid  or  convex ;  tbree  with  a  general 
KBUkffonal  outline,  but  probably  having  a  sixth  obtuse  angle  at  the  middle  of 
tich  below ;  the  other  two,  on  the  anal  side,  presenting  a  general  hexagonal 
fom,  bat  truncated  by  the  anal  pieces  iu  such  a  manner  as  to  present  a  hep- 
^oal  form,  exclusive  of  tbe  very  obtuse  angle  probably  existing  at  tbe 
Mdlc  of  the  under  side  of  each.     First  radial  pieces  twice  as  wide  as  high, 
^tagooal  in  form,  and  truncated  across  their  entire  breadth.     Second  radi- 
>!•  u  high  as  wide,  each  bearing  two  arms  on  their  superior  sloping  sides, 
tid  developed   into   a   long,   slender,   rounded,   mucronate  spine,  which  is 
^tficted  nearly  horizontally  outward.     Anal  pieces  small,  and  arranged  in  a 
^blc  alternating  series,  the  first  on  lowest  piece  being  somewhat  cuneiform 
isd  wedged  obliquely  down  between  one  of  the  subradials  and  tbe  under  side 
of  the  first  radial   on  the  left,  so  as  to  touch,  by  a  very  sbort  side,  tbe  next 
Mbradial  on  the  left;  second  anal  piece  resting  on  tbe  siiort  truncated  sum- 
Bit  of  one  of  the  beptagonal   subradials,  and  connecting  on  tbe  right  with 
eae  of  the  first  radial  pieces,  and  on  the  left  with   one  of  the  upper  sides  of 
tfee  first  anal  piece,  and  another  piece  resting  on  the  latter.     Above  these, 
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olbers  continue  on  ap  lo  coonent  with  llie  lirtiie  of  llie  tcntrtl  eiwoilooot 
the  body.     Armi  unknown ;  iurfacc  smooch :  auturrs  not  imprFiiFd. 

Bren'iili  of  body,  0-3U  inch;  height  of  anme  10  top   of  6nt  (Bdllll,  ".1* 
incb  :  IsDgtb  of  spiaea  formud  by  Uie  exIeBaiou  of  Ibe  seconil  ndkli,  DM 

In  liie  peculiarity  of  baring  its  aecond  rniiial  pieces  derelopcd  Into  1oi| 
ilender  sjiineB,  thia  aperies  agroea  with    Xnimnunf)  murraipinui  ot  ]ici,%n- 
ney.  trona  the  upper  Ooal-measurt*,  nod  majf  be  rpgbrded  ns  «  rer't(^'i<°ii" 
forul  of  lliat   curioag   Conl-meaeure  ajieciee.  in  the  upper  part  >.i 
C"rbouiferoas.     It    differa,   boverer.  speoificiilly.   from    Prni. 
apecivt,  not  odIj  In  being  mucti  smaller  nnd  more  d«lii:iile.  but 
■ubrsdinl  pieces  mncb  sliorter  in  proportion   to  bremlih   Knil  'i.-- 
produced  and  pointed  M  tlie  eada.     Ita  ftn*I  piecee  Are  ftlso  vi-ij  .i<i>>..nuj 
arranged,  the  fir»l  or  lower  one  being  wedged  down  obliquely  a 
radial  on  tlie  Ujl,  ioilead  of  nnder  that  on  the  nghl  of  the  nnnl  Eerirt,  u  1l 
2.  inueraipinut.     It  ii  [he  first  American  species  of  the  Ci/atlii 
ever   sceu   with   this  rereraed  arrangement  of  the  anal  serifs,  though  fni 
UcCoy  hai  cepreseoled  a  similar  srrangeiaeDt  of  Ibese  parta  in   an  aualogou 
form  from  the  Carboniferoua  roclts  of  Scotland.     Pulil  Ih  '   ' '     " 

noid  oan  ho  acea,  it  is  not  possible  to  determine  wliether  or  cot  it  hel»*(i 
properly  to  the  geous  Zeaerinia. 

Localiiy  and  patilion.     Pope  Oounty,  Illinois.    Chester  divisloa  of  the  Lonr 
CarbDnifcrous. 

Zeicbivos  (STonEioNocBMOS?)  iCAKTBOt-BORDS,  M.  and  Vl. 

Body  below  the  top  of  the  Grat  radial  piccei  much  depressed,  or  attrii 
sauce r-ah aped,  but  concave  belon-.  Rase  Tery  stnall  and  altoost  entirely  b1^ 
den  in  the  concariijr  of  the  under-side  when  the  colauin  ia  attached.  Sot- 
mdiftl  pieces  small,  Tour  of  them  iododed  in  Ibe  concnvitj  of  the  _ 
and  projecting  horiEontally  outward  into  rather  acute  anglrs  between  tlislnl 
radinla.  so  as  to  present  a  anbtrigonai  general  outlins,  though  thty  at*  rtiDf 
hexagonnl,  tboic  lateral  and  inner  edges  being  connected  with  each  other  sul 
to  the  base,  !□  as  to  form  four  rery  short  sidea  with  fire  obscure  anglea :  SAb 
one  larger  than  the  othera,  proporliooall;  longer,  and  curving  upward  Ulti 
outer  end,  which  is  truncated  so  ss  to  form  a  short  side  for  the  support  otoo* 
of  the  anal  pieces.  First  radial  pieces  comparatively  targe,  widening  rapiiUj 
from  below  to  the  top,  which  is  traacated  evenly  the  entire  breadth,  m* 
abont  twice  ui  wide  as  the  greatest  height,  ill  curving  nnder  to  connect  tltt 
the  anbradidls  below  in  such  a  manner  tbat  the  body  reels  upon  then  vM 
placed  on  a  plane  surface  with  tbe  column  removed.  Seuond  radiali  a  lllds 
smaller  than  tbe  Brat,  nearly  twice  aa  wide  as  long,  peutagonal  in  form,  wliti 
lateral  margins  short  and  not  constricted ;  each  supporting  I  ~~  '" 

superior  sloping  sides.     Arms  rather  slender  for  a  species  of  Ibis  gvnus,  gW 
being  wide  enough  to  be  in  contacl  laterally  all  around  when  raiaed  fi^ 
oally ;  rounded  on  the  doraal  side,  rather  rapidly  tapering,  and,  a 
be  seen  in  the  typical  specimen,  all  bifurcating  on  the  second  piece; 
tbe  bifurcation  the  two  pieces  are  each  about  as  long  as  wide,  the  app^ 
being  sometimea  slightly  constricted  around  the  middle;  arm  piece  abMV 
bifurcation   rslher   slender,  longer  than   wide,  rounded,  and  disliticljj"lj 
gtricied  aronnd  the  middle. 

First  anal  piece  about  twice  as  long  as  wide,  and  wedged  so  far  down  undet 
one  side  of  one  of  the  first,  radials.  by  the  side  of  the  largest  eubradial,  al  10 
come  nearly  or  quite  in  contact  niih  the  very  small  base.  Second  anal  tiB 
and  resting  upon  the  abort  npp<'r  end  of  the  larger  subradial,  betn 
upper  part  of  the  first  anal  on  the  right  and  the  lirst  radial  on  the  1 
these  the  ntierDatiag  series  continues  up  to  connect  with  tbe  i 
tension. 

Veuirsl  prolongation,  or  so-called  proboscis,  abont  equaling  tbe  a 
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length  of  the  arms,  comparatively  rather  narrow  and  sah-cjlindrical  helow, 
bnt  widening  rather  gradually  upward  aboTe  to  the  summit,  where  it  flares 
suddenly  out  all  around  to  about  the  breadth  of  the  body  below,  its  top  being 
nearly  flat,  or  much  depressed,  and  composed  of  small,  unequal,  convex  pieces; 
while  each  one  of  the  marginal  row  of  these  top  pieces,  all  around,  extends 
horizontally  outward  in  the  form  of  a  sharp  spine  about  two-thirds  as  long  as 
the  entire  transverse  diameter  of  the  flattened  top  itself.*  Plates  forming  the 
•ides  of  the  ventral  portion,  below  its  flattened  spiniferous  crown,  probably 
more  or  less  costated,  or  sculptured,  in  perfect  examples,  but  the  specimen 
seen  is  not  in  a  condition  to  show  this,  though  the  usual  pores  can  be  seen 
passing  through  the  sutures  between  the  plates.  Surface  of  body  and  arms 
apparently  smooth. 

Height  of  body  to  top  of  first  radials,  about  0*18  inch ;  breadth  of  do.  0*65 
inch;  height  to  top  of  ventral  portion,  including  the  body,  1*20  inches; 
breadth  of  the  flattened  top  of  the  ventral  portion,  exclusive  of  the  free  mar- 
ginal spines,  about  0*50  inch  ;  whole  breadth  across  same  to  the  extremities 
of  the  spines. 

The  form  of  the  body  and  the  arrangement  of  the  anal  pieces  of  this  species 
are  very  similar  to  those  of  our  Z.  discutj  from  the  Upper  Coal  measures,  bnt 
its  under  side  is  more  decidedly  concave,  its  first  radial  pieces  proportionally 
higher,  and  separated  by  decidedly  deeper  sutures.  Its  subradials  are  also 
proportionally  smaller.  From  Zf  mucrospintu^  of  McChesney,  it  is  at  once 
distinguished  by  not  having  its  second  radial  pieces  developed  into  spines, 
and  by  the  different  structure  of  its  arms. 

Locality  and  position.  Fulton  County.  Associated  with  the  lowest  coal  bed  of 
the  Illinois  Coal  measures. 

•  *  On  comparing  this  Crinoid  with  Prof,  de  Koninck*s  figure  of  the  type  of  his  genus 
Bydreionoertnua  (H.  }Vbodianua;  Bull,  de  l''Academy  Royale  de  Belgique, 'ime  serie,  tome 
III,  pi.  ii),  we  ha?e  been  much  impressed  by  the  remarkable  resemblance  of  the  large 
Tentral  extension  of  its  body  with  its  depressed  or  flattened  crown,  surrounded  by  a  se- 
ries of  marginal  spines  directed  horizontally  outward,  to  the  part  in  Prof,  de  Koninck's 
type  supposed  by  him  to  l)e  formed  by  the  lateral  coalescence  of  the  arms,  in  ouch  a 
manner  as  to  form  a  kind  of  cylindrical  extension  of  the  body  upward.  In  onr  species, 
however,  there  are  unquestionably  well  developed,  free  arms,  independent  of  this  part. 
It  would  be  sach  an  anomalous  structure  for  a  f 'rinoid  belonging  to  the  CyathocrinitUt^  and 
othertrise  so  similar  to  Ztacrinus  and  Fbtfriocnnit-'s  as  Ilydrrionocriniis  is,  to  have  no  traces 
of  free  arms,  that  we  are  tempted  to  make  the  inqiiiry,  whether  Prof,  de  Roninck's  speci- 
men may  not  have  had  its  arms  broken  away  and  the  lower  parts  of  the  rays  on  which 
they  rested  accidentally  pressed  in  so  as  to  appear  to  support  the  ventral  extension;  or, 
in  other  words,  so  as  to  give  this  part  the  appearance  of  being  actually  composed  of  the 
arms  themselves  united  laterally  and  crowned  by  a  vault?  If  this  upward  prolongation 
of  the  boJy  was  really  composed  of  the  arms  united  laterally,  and  there  were  no  free 
arms,  with  the  usual  umbulacral  openings  at  their  bases,  the  whole  visceral  cavity  would 
seem  to  have  been  hermetically  sealed,  excepting  perhapa  the  minute  lateral  pores  we 
have  found  to  exist  in  the  ventral  extension  of  many  analogous  forms.  Prof,  de  Koninck 
distinctly  states  timt  he  was  unable  to  find  any  traces  of  an  anal  or  buccal  opening  in  nis 
type,  and  we  have  been  equally  unable  to  find  any  traces  of  such  openings  in  any  of  the 
numerous  specimens  of  PhUrioc^^'nns,  S&iphiocrinus,  ZMcrinn$,  f^locrinus,  and  other  analo> 
sous  forms  we  have  seen,  that  are  providotl  with  a  similar  large  ventral  extension  of  the 
uody.  But  in  all  thete  types  Utere  are  wtU  (Uvf  loped  free  arm$t  with  amfndaeral  openings  at  their 
bates.  It  will  be  remenil>ered  that  the  genus  HapUxrinus  was  supposed  to  have  its  arms 
united  to  form  a  kind  of  conioal  vault,  until  Mdller  discovered  a  species  with  true  free 
arms  independent  of  this  part. 

If  Hydrfionncrinus  really  possessed  free  arms,  it  would  otherwise  agree  so  exactly  with 
Zeocriniu  that  it  would  seem  to  be  impossible  to  separate  them  even  snbgenerically:  in 
which  case  Troost's  name  would  probably  become  a  synonym  under  HydreionocrinnA,  as 
Prof,  de  Koninck's  name  was,  we  believe,  published  a  few  months  earlier  than  Dr. 
Troost*s.  It  is  to  be  hoped  that  those  who  mav  have  an  opportunity  to  examine  other 
specimens  than  those  studied  by  Prof,  de  KonincK,  of  the  typical  species  of //yc/rr lonocri- 
nus*  will  examine  them  very  carefully  to  see  if  some  remains  of  free  arms  cannot  be 
found. 

•  IlydreioTtocrinus  f  gJoltulanX  de  Kon.,  s«emfl  to  us  to  belong  to  a  distinct  genus  nearly  al- 
lied to  i4pa<mocrtnta,  which  in  some  species  has  its  base  distinctly  divided  into  five  parts. 
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Bod7  tnach  deprtset^d,  or  Iwice  and  it  half  as  vide  s«  high  to  lb*  lap  ot  ihc 
fint  radinls,  rounding  invrnrd  nbove  Ibe  second  rediols,  snd  ondcr  In  iba  ni; 
prafouDd  cenlrnl  concnrily  below  ;  composed  of  thick,  strung,  aUghtljr  conni 
jilntea.  Base  Terj-  gmikll.  and  deeplj  sunken  ia  Ibe  coDCSTitf  of  lit  uBixt 
aide.  SubradinU  cotnpnratlrcljrlar^,  convex  and  curnns  apwktd  >boTc,ut 
under  Uelair.  and  then  again  upirard  into  the  cancaTit/  of  ibe  aaiti  tidt. 
where  each  of  them  has  a  mesiKl  iadentalion  or  notch ;  each  presenliD|  a 
^neral  pentagonal  ontline,  ciceptiog  tKo  on  tlie  aaivl  aide,  wbieh  are  aali' 
Ged  for  the  reception  of  the  anal  pieces.  First  radial  pieces  abom  itrice  it 
high,  conrei,  and  eqaating  the  eulirsdials  in  breadth ;  ail  ptnCagonaJ  ia  tots. 
Second  radial  pieces  convei,  ahoalhairaa  large  ns  the  6ni,  whicli  iherdoDSl 
quite  equal  in  breadth,  allliongh  tbej  are  in  contact  with  each  other  lalceaOj 
kII  around,  tbua  giving  a  contracted  appearance  lo  t bo  bod/ just  aboiatl* 
fint  mdiali ;  tacb  about  Inrice  a;  wide  as  bigb,  peslagoual  in  form,  and  beaN 

ing  on  one  aaperior  eloping  eilc  an  arm,  while  on  the  oilier   there  n 

amaller  secondar;  THdial  bearing    two  arms  ;   ihns  making,  aa  far  u  Cl 
teen,  three  arms  to  a  ray,  or  irth«  gnme  alruclure  eiiits  iu  all  the  rsTt,  fl 
to  the  entire  seriei.     First,  or  siibaiiai,  rather  large,  nearly  qaadrangui 
form,  and  resting  between  the  sloping  upper  sides  of  two  of  the  subrai 
under  one  side  of  the  first  radial  en  the  right,  and  connecting  with  th»  (i 
radial  on  the  left ;  but  appiirently  noi  always  eitendlog  up  tar  eoongh  to  H 
)ta  upper  angle  imacnied  by  one  ortbesucccpdiug  anals  above.     Second ^ 
piece  considerably  smaller  than  the  Rtst,  and  reMing  npon  the  upper  V 
cated  side  of  one  dI'  Ibe  subrBdia,ts ;  above  these  two  or  [bree  so    " 
appear  between  the  arms.     Surfat-e  smooth.    Sutures  between  Ibe 
raiher  deep. 

Arms  sligbtly  convex  on  the  outer  side,  wiib  lateral  margins  BalMned 
straight,  so  as  to  fitclosely  together  when  raised  up  verlically  ;  eael 
below  of  a  single  range  of  wedge-ronned  pieces,  hot  Boon  passing  it 
alternating  series  above. 

Breadth  of  bodj  across  the  middle,  0-90  inch  ;  do.  across  Ihe  second  n 
0*64  inch  ;  height  to  top  of  flrst  radial  pieces,  0-4(1  inch. 

This  is  a  v-try  neat,  symmetrical  crinaid,  unlike  any  other  know 
reniarfcable  for  having  its  mncb  depressed  bod/  rounding  iu  abo' 
of  its  first  radial  pieces,  so  as  to  be  very  disiincllj  uanowcr  aero 
top   of  the  Srst  radials  than  below.     Its  sides  also  connd  very  neatly  ■ 
below,  and  go  far  into  tbe  deep  concavity  of  the  under  side  that  I* 
(inner)  ends  of  the  fubradial  pieces  carve  upward  into  Ibe  mesial  i 
nearly  as  far  up  as  tbeic  outer  or  uppper  ends.     It  seemB  lo  b*  the  si 
figured  by  Prof.  VaDdcli  and   Dr.  Sbumard,  in  their  "Contributions  b 
Geology  of  Kenluaky,"  (see  fig.  4  a,  b),  without  a  description  or  nane^V 
Qcar  Grajaoii  Springs,  Kentucky.     The  specific  name  is  gitea  in  honor  qT 
Boyd,  of  OUicago,  to  whom  we  are  indebted  for  the  nse  of  the  last  spae" 

iiioa.     Cheater,  Illinois.     Chester  division  of  the  LowerCar- 


HoHooanms 


r,  M.  and  W. 

obconic,  or  somewhat  coo* 

w  cup,  Bometitees  ncaxly  a* 


Body  below  the  first  radial  pieces  more  or  lea 
airicled  below  Ihe  middle  Bhbb  formiug  a  nan 
high  us  wide,  witll  vertical  sides  ;  composed  of  ci 
to  nenrly  twice  aa  wide  as  bigb.  Subradiai  pieces  bb  long  as  Ihe  b)ualB,«r 
somelienes  a  little  longer,  and  always  wider;  more  or  less  convex,  all  b«M- 
gonal  excepting  one  on  the  anal  side,  which  is  beplagonal.  first  rttiltal 
pieces  nenrly  one-third  wider  than  high,  being  as  wide  as  the  sabradialt,  ha!  . 
shorter,  and  not  >o  tumid  i  all  penl^gaiil,  wilb  the  upper  aide  iiunutadJj 
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entire  breadth.  Succeeding^  radials,  of  which  there  are  three  in  each  of  the 
rajs  seen  *  as  wide  as  the  first,  but  much  shorter,  or  onlj  one-third  to  one- 
fourth  as  long  as  wide,  thns  forming  free  arms  so  wide  as  to  be  nearly  in 
contact  all  aronnd,  excepting  on  the  anal  side  ;  last  or  fourth  radial  support- 
ing upon  its  superior  slightly  sloping  sides,  the  first  divisions  of  the  arms, 
which,  at  least  in  one  of  the  posterior,  and  one  of  the  lateral  rays,  bifurcate 
on  the  third  piece,  while  some  of  the  divisions  appear  to  divide  again  on  the 
f-'Urth  piece,  which  is  as  far  as  they  can  be  traced  in  the  specimens  examined. 
Column  large,  or  nearly  two-thirds  as  wide  as  the  bise,  at  its  connection  with 
the  latter;  but  suddenly  tapering  downward,  and,  at  least  In  ane  of  the  ex- 
amples, ending  with  the  sixth  piece  in  a  rounded  point,  evidently  showing 
this  individual  to  have  been  free  at  maturity.  Connecting,  or  upper  joint,  of 
the  column  in  the  only  two  examples  seen,  very  thick,  and  in  one  quite  tumid. 

Height  to  summit  of  first  radial  pieces,  0*48  inch ;  breadth  of  do.,  0*50  inch  ; 
height  of  base,  0*20  inch  ;  breadth  of  do.,  0-24  inch  ;  breadth  of  rays  below 
the  first  division,  0*17  inch. 

This  species  seems  to  be  most  nearly  related  to  //.  poIt/d<ietylut  of  Shumard, 
from  which  it  differs  in  the  remarkable  narrowness  of  its  base,  and  the  pro- 
portional gp*eater  thickness  of  its  column.  It  also  differs  in  having  only  three 
to  four  primary  radials  to  each  ray,  instead  of  five  to  six. 

Locality  and  petition.  Mount  Carroll,  Illinois.  Cincinnati  Group  of  Lower 
Silurian. 

Genus  CODONITES,  M.  and  W. 

In  the  Proceedings  for  April  of  last  year,  page  84,  we  proposed,  in  a  note, 
to  found  a  new  genus  under  the  above  name,  for  the  reception  of  Pentremit€9 
ttellifotTnis,  of  Owen  and  Shumard.  This  genus  agrees  with  Pentremites  in 
structure,  excepting  that  its  openings  corresponding  to  those  usually  called 
the  ovarian  apertures  (Hydroipiret^  of  Mr.  Billings),  instead  of  forming  with 
the  larger  opening,  usually  called  the  anus,  five  round  apertures,  appear 
at  the  surface  as  ten  elongated  slits,  widest  at  the  upper  and  inner  ends,  and 
situated  one  on  each  side  of  each  of  the  so-called  pseudo-ambulacra.f  Again 
its  aperture,  corresponding  to  that  usually  considered  the  anus  in  Pentremitety 
is  proportioually  larger,  more  remote  from  the  center  of  radiation,  and  com- 
pletely disconnected  from  the  so-called  ovariAU  opeuing  on  each  side  of  it. 
As  in  Pentremitf,  the  central  hiatus  is  covered  by  small  plates  in  perfect  speci- 
mens, and  from  this  little  disc  of  plates  two  rows  of  minute  alternating  pieces 
are  seen  to  extend  out,  so  as  to  cover  each  of  the  little  ambulacral  furrows, 
passing  along  the  middle  of  each  pseudo-ambulacral  area  and  under  the  cen- 
tral disc,  into  the  covered  central  aperture.  These  little  covering  plates  of 
the  furrows  probably  extended  the  whole  length  of  the  pseudo-ambulacra, 
but  were  doubtless  movable,  or  capable  of  opening  along  the  middle,  being  in 
fact  marginal  ambulacral  pieces. 

As  in  the  genus  Pentremite»y  we  also  observe  in  this  type  three  pieces  an- 
chylosed  to  the  bottom  of  the  busasal  pieces,  with  the  sutures  between  them 
exactly  coinciding  with  those  separating  the  three  busas  pieces  ;  these  we  pro- 
pose to  call  supplementary  basal  pieces. {    The  internal  folds,  or  compressed 

*  The  right  posterior  ray  seems  to  be  an  exception  to  this  statement,  as  It  appears  to 
have  only  three  radials  including  the  first,  with  the  second  one  nearly  aa  large  aa  the 
first.    Its  parts,  howerer,  are  not  well  preserved. 

t  We  regard  Uiese,  as  elsewhere  stated,  as  really  recumbent  arms,  similar  to  those  of 
some  Cystoids. 

X  Mr.  d.  8.  Lyon  was  the  first  author,  so  far  as  we  are  informed,  who  called  attention  to 
theae  lower  pieces  in  Ftntremites;  and  he  showed  that  thev  are  really  separable  flrom  the 
baaal  pieces,  in  some  cases  (See  Owen's  Geol.  Report  of  the  Kentucky  Survey,  vol.  3,  d. 
468).  He,  however,  regarded  these  pieces  as  the  true  base,  and  those  usually  so  consia- 
•red,  as  subradials.  At  one  time  we  were  inclined  to  adopt  this  view,  as  has  been  recently 
done  by  Mr.  Billings,  in  an  interenting  paper  on  the  structure  of  the  Blastoids  and  other 
tjrpes,  published  in  the  American  Journal  of  Sciences  and  Arts,  for  July,  18G9.  The  fact, 
however,  that  these  lower  pieces  do  not  aUenwle  with  the  range  above^  that  Mr.  Lyam^e  view 
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lutiei  of  tliia  fnliinrcoiia  mnucr  and«r  the  paeu da-am bulacru,  Aai  c 
iritb  Iho  iaaer  vnds  of  [be  aliti  repreasDlmg  the  to-callifd  OTuUn  ; 
itso  coas[cuc(«d  as  in  Fntrtmtet,  excepting  thiit  here  there  aie  ( 
these  tubca  under  Ckcb  pstrudo-ambulHotal  ar€&,  wbilo  wc  hare  not  ti 
than  eight  in  nnj  of  the  true  PciUremila,  nor  taoie  tbfta  fonr  Id  OniMteei 
though  we  lire  oat  posilivtlf  gur«  th&t  these  numbers  will  aIwbji  be  Ti 
to  huld  good  09  generic  distinciian*. 

Compftred  with  Cudailtr.  the  l;pe  under  consideration  ll  founrl 
h&Ting  on);  two  of  the  slits  m CD tionud  in  enuh  uf  tlir  unkl  11:1' 
■reas,  instead  or  about  eight  10  sixteen  ;  while  it  has  these  bI1<^  ' 
tnal  and  interradial  areas,  instead  uf  only  in  the  latter,  as  lu 
alao  iliffers  from  tbnt  genns  in  buTing  the  inrerDal  Tulds  or  cotiiiM 
under  the  eo-cBlled  pseudo-ambulaura,  instead  of  extending  uuJ'. 
ibterradial  areae. 

Since  proposiDg  this  new  genas,  we  hsve  received  Iroto  Kr.  Wacbsnnlkl 

line  specimen  of  anather  species  of  this  t^pe,  nhieb,  although  widelj  diffcreit    j 

■pecificalif,  Trom  the  tjpic&l  speciee,  still  exhibits  verj  cIgbiI;  the  same  fl " 

eric  characters,  as  will  be  seen  from  the  following  specific  deacrlplil  ~ 

CoDONiTia.  oRiciMS,  D.  and  W. 

Bod;  compaTBtirelj  Email,  pentngonal-sobotSil.  longer  tban  wide,tli«  V 
part  being  at  tbe  loner  extremities  of  tlie  so-culled  paeudo'ambalacrd  A 
which  lerminataa  little  below  the  middle.  Supplementary  base  small,] 
short,  or  oulj  appearing  to  be  composed  of  a  single  tripsrliti 
umn.  Base  low,  or  near  three  times  as  wide  aa  high,  expanding  rapidl. 
ward,  and  pentagonal  in  outline,  oa  seen  from  below  ;  balal  pieces  of  a 
rate  size,  two  penlagoual  and  one  hexagonal.  Radial  pieces  oearl;  l«U| 
long  ai  wide,  with  a  general  oblvng  outline,  though  they  are  a  liltle  vidt 
the  middle  iban  above  or  below  ;   while  the  superior  lateral  angles  ' 

Irnncaleii  by  ibe  anal  and  interradial  pieces,  and  tbe  lower  end  \»  r 
somewhat  obtusely  augular  in  outline  at  tbe   middle;  all  rather 
coDTei  below  the  middle;  so  oiled   pseodo-ambDlacral  siausea  m 
Ttrjr  slightly  tapering,— extendi oK  down  a  little  below  the  middle,  when 
each  terminate  at  a  little  pointed  projection,  which  is  directed  horiton 
outward,  so  as  to  add  to  the  pentagonal  forin  of  the  bodj.as  seen  from  M 
or  below.    Anal  piece  of  mudenle  si'.e,  wider  and  mare  obtuce  b< 
the  interrsdials,  and  narrowed  above,  wiih  a  comparatively  large  auai  opeaitfT 
nearly  dividing  it  a  liltle  below  the  middle,  where  it  is  vary  contracted.'  '" 

would  nqitire  ihnalil  be  connldered  aubrwlUls,  would  alone  I.l- nn  i>i>j.-'i 

elusion,    nlinlio  wonhr  ornots.  thai  when  Iheie  lower  pic(<'~ 

next  nmn  of  pleewi  abare  closed  lOKalbcr,  so  aa  to  form  i> 

carlt;,  as  Irna  bsuli.    Anln  In  Iboss  speales  of  BnuMterrti.  . 

deep  oonnivity  In  tbeDoder  aide,  wa  Bod  the  pieces  oorrv!.! 

Ihinkiara  the  Babradiate,  aa  II  ware,  pailied  Inward,  and  r>ni 

bottom  of  the  vlaeetal  eael^,  preoUely  M  we  see  tbe  tru,.  1 

CrlBBldiwithaeookeB  tiaie.    In  addition  M  (bis,  allhoagh  aiiuii  >pf' jh 

here  under  oi>naideraii«n  have  this  lower  part,  lupposed  bv  Mr.  L.  lu  1. 

a*  solid  an  In  (he  uve  /kMmUtai,  jvuuc  Indiilduuls  show  thai  It  I9  m..''. 

fdHtrtiTB/Oatiffir  jtMiU  Ut  eelMan  tntar^  and  ondttlsHf  MaMn-.    - 

menu  ef  the  nppBrJoinUof  tbeootUBias  arTarlonitvpea  of  Crlaald*  at>'  ■ 

oa.  for  ln<>lauee.ln  iWteriwrfew  and  ft*  alhe*.  Id  iMmKrCMtri,  iptocr^' 
•nUrgad  part  le  not  divided  loDgjtadlnaliy  Iqrti 
This  tbel,  however,  will  ba  awn  to  be  of  lea*  !■ 
Crinoldsw'  ■ 
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temdlals  more  than  twice  as  long  as  wide,  the  widest  part  being  below,  while 
the  central  region  is  much  contracted,  and  the  upper  part,  like  that  of  the 
anal  piece,  somewhat  dart-shaped,  and  a  little  concave,  with  a  smaller  tuber- 
cle occupying  the  middle  of  the  little  concavity. 

So-called  pseudo-ambulacral  fields  rather  narrow,  somewhat  convex,  with 
mesial  or  ambulacral  furrows  rather  wide  and  deep,  particularly  above  the 
middle;  pore  or  arm-pieces,  about  twenty-two  on  each  side  of  each  area ;  lan- 
cet pieces  very  narrow,  but  thick,  and  rather  deeply  furrowed  along  the  mid- 
dle above,  where  they  form  the  bottom  of  the  ambulacral  furrows  ;  farther 
down,  the  pore  pieces  close  in  so  as  nearly  or  quite  to  cover  the  lancet  pieces 
at  the  lower  end.  Elongated  slits  corresponding  to  the  openings  usually 
called  ovarian  apertures  in  Pentremites^  widest  at  the  upper  end,  and  extending 
down  apparently  three-fourths  of  the  length  of  the  pseudo-ambulacral  areas, 
so  very  close  to  the  margins  of  the  latter  as  scarcely  to  leave  more  than  a 
thin  intervening  space  above,  and  apparently  none  below.  Central  hiatus 
very  small,  and  doubtless  covered  by  minute  plates  in  perfect  specimens. 

Surface  distinctly  ornamented  with  very  regular,  well- defined  striae,  run- 
ning parallel  to  the  upper  margins  of  the  basal  pieces,  and  to  the  inferior  and 
lateral  margins  of  the  radials.  Along  the  margins  of  the  pseudo-ambulacral 
areas,  narrow  flattened,  or  very  slightly  concave  spaces  are  seen  extending 
along  the  surface  of  the  radial  pieces,  and  corresponding  to  the  rather  broad, 
deep  furrows  seen  occupying  the  same  position  in  the  typical  species,  C. 
HtUiformit.     (Column  and  pinnulse  unknown.) 

Height,  0*60  inch  ;  breadth,  about  0-50  inch. 

This  species,  although  agreeing  with  C.  ttelliformit  in  the  important  charac- 
ters  distinguishing  this  genus  from  Pentremitet  and  Codatter^  differs  so  materi- 
ally in  form  and  other  specific  characters,  as  to  render  a  comparison  unneces- 
sary. In  general  form  it  much  more  nearly  resembles  the  true  Pentremifen 
than  the  typical  form  of  Codonitea  does.  It  must  be  very  rare,  as  we  are  not 
aware  that  more  than  the  one  specimen  has  ever  been  found. 

Locality  and  position.  Lower  division  of  the  Burlington  group  of  the  Lower 
Carboniferous,  at  Burlington,  Iowa.     Mr.  Wachsmuth's  collection. 

Pbstremitbs  BuBLiNGTONENSis,  M.  and  W. 

Body  attaining  a  medium  size,  ovoid,  or  ovoid-subglobose,  depressed  and 
short  below,  and  rounded  and  more  produced  above.  Supplementary  base 
very  small,  or  only  one-fourth  as  wide  as  the  base,  rounded  aud  firmly  anchy- 
losed  to  the  true  base ;  short,  or  apparently  composed  of  not  more  than  three 
anchylosed  segments  from  the  upper  end  of  the  column.  Base  of  moderate 
size,  much  depressed,  or  having  the  form  of  a  pentagonal  dish.  Radial  pieces 
once  and  a  half  as  long  as  wide,  rather  narrow  below,  aud  widening  upward 
to  near  the  middle,  above  which  they  are  very  slightly  contracted  to  the  top  ; 
each  divided  three-fourths  of  its  length  by  its  rather  wide  pseudo-ambulacral 
sinus.  Anal  and  interradial  pieces  very  small,  exposed  part  presenting  an 
elongate  rhombic  outline,  the  upper  part  being  more  elongate  and  acute  than 
the  lower.  So-called  pseudo-ambulacral  areas*  wide,  moderately  convex, 
tapering  rather  gradually  below  the  middle,  and  more  abruptly  above ;  so- 
called  pore  pieces  about  35  on  each  side  of  each  area,  less  than  half  as  long, 
transversely,  as  the  breadth  of  the  exposed  part  of  the  lancet  pieces  at  their 
widest  part,  nearly  transverse  above,  but  becoming  somewhat  oblique  toward  the 
lower  part  of  the  area  ;  supplementary  pore  pieces  small.  Lancet  pieces  ex- 
posing a  wide,  lanceolate  form,  being  widest  above  the  middle,  gradually  ta- 
pering below,  and  contracting  abruptly  above ;  each  with  its  mesial  or  ambo* 
lacral  furrow  rather  wide  and  deep,  and  minutely  crenate  within ;  transverse 

*  Although  we  use  here  the  ueutil  term  for  these  parts,  we  really  regard  them  as  recum- 
bent arms,  similar  to  those  seen  in  some  Cyttoidea. 
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fuTTOwg  w«11  dcGned,  ftnd  alio  miontely  creoate.  Central  hiatni  imall.  So* 
called  oTarian  openings  iniBll,  and  thoEi  dutioct  from  tbe  aaal  opvaing  ap- 
pearing at  Ibe  inrface  aa  four  pain  of  cloiely  approximated  elongate-OTal 
porei.  Anal  opening  comparative) j  large,  and,  ae  niaal  in  tha  genn*,  iDcln- 
diDg  ooe  of  the  poree  on  each  aide.  Surface  ornamented  witb  Bt«  parallel 
■tria>,  running  ag  nanal  in  allied  species. 

Height  of  one  of  the  imaller,  leal  globose  specimtDB,  exctnaiTe  or  tbe  little 
lupplementary  base,  O-KO  Inch  ;  breadth,  0'4d  inch.  Height  of  a  large,  more 
Tentricoee  apecimeo,  O'ST  incb  ;  breadth  of  do.,  0-8i  inch. 

This  apeciei  haa  mnch  the  form  and  general  appearance  of  the  common  P. 
Oodoni, — BO  ma«h  so,  indeed,  that  thoae  who  giye  wide  lim[ta  to  apeelea 
wontd  probably  fail  to  obaerre  anj  well  defined  difference!.  On  compariaon, 
it  will  be  found  to  differ,  however,  in  the  following  cbaracteca,  tIc;  In  the 
firat  place,  lIB  pseudo-ambnlacral  areaa  are  more  convex,  and  not  bounded  bj 
near  auch  abarpl;  elevated  margins  of  tbe  radial  plecea.  Ite  pore  pieces  are 
•Uo  larger,  and  ecarcely  more  than  half  bb  numerona  aa  in  P.  OodonL  Ita 
anal  and  interradial  pieces  are  likewise  dec idedl;  smaller  than  in  thatspeclea, 
while  it  also  presents  tbe  well-marked  difference  of  having  its  lo-called 
ovarian  openings  with  each  pair  appearing  at  the  surface,  as  two  cloaelj  ap- 
proximated, bnt  disiinct  elongate-oval  pores,  instead  of  aa  a  single  round, 
larger  opening.  It  moreover  holdB  a  much  lower  gBolog;ical  position  than  P. 
Oedoni, 

It  is  the  firat  true,  typical  Pailremittwe  have  aeen  with  each  pair  of  ovarian 
pores  (so-called)  appearing  as  two  distinct  pores  at  the  surface.  It  muat  be 
quite  rare,  as  onl;  three  specimens  have  come  under  oar  obaervatioo. 

Lotalily  and  patition.  Upper  division  of  the  Burlington  groop  of  the  Lower 
Garboniferona,  at  Bnrlingioa,  Iowa.     No.  3BT  of  Ur.  Waehamulh'a  collection. 

OLiaopoKua  Cokiii,  H.  and  W. 
Body  small,  anbgloboae,  or  apparently  depressed- globose,  and  deeply  anU 
catej  composed  of  moderately  thick  plates;  apical  region  sunken.  Inter- 
ambulacral  areas  twice  as  wide  as  the  ambnlacral,  very  convex,  and  rounded 
over  fVom  side  Co  side ;  composed  at  the  middle  by  six  ranges  of  plates,  which 
decrease  in  numbers  to  apparently  about  three  ranges,  at  the  upper  and  tower 
extremities  of  the  areaa.  Ambulacral  areas  deeply  furrowed  along  each  aide, 
and  riaing  into  a  rather  prominent  ridge  along  the  middle ;  compoaed  of 
somewhat  Irregular  plalea,  aa  lo  size  and  form,  bul  clearly  ahowing  but  two 
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BRAOHIOPODA. 
Cbonitbs  ?  7  MiLLEPUNCTATA,  M.  and  W. 

Shell  ftttAining  a  large  size,  Teiy  thio,  transversely  subsemicircular,  or 
more  than  twice  as  wide  as  long,  with  lateral  extremities  rounded.  Dorsal 
TaWe  nearly  flat,  or  but  slightly  and  evenly  concave  ;  hinge  line  a  little  less 
than  the  gp*eatest  transverse  diameter;  cardinal  process  rather  stout, 
with  an  obscure  linear  ridge  (or  sulcus)  extending  forward  from  its  base 
nearly  to  the  front;  cardinal  edge  slightly  thickened  within,  so  as  to 
form  a  faintly  defined  ridge  extending  about  half-way  from  the  cardi- 
nal process  toward  each  lateral  margin,  but  apparently  without  any  trace  of 
sockets  for  the  reception  of  teeth  in  the  other  valve  ;  muscular  and  other  in- 
ternal marking^  unknown ;  surface  ornamented  by  numerous  slender,  exceed- 
ingly regular,  closely  arranged  concentric  lines,  exactly  parallel  with  each 
Other  and  the  front  and  lateral  margins.    (Ventral  valve  unknown.) 

Length  of  a  medium  sized  specimen,  1-30  inch;  breadth,  2*95  inches. 
Largest  examples  seen,  2*10  inches  in  length,  and  of  nearly  the  same  propor- 
tional breadth  as  the  others. 

Of  this  very  remarkable  shell  we  have  seen  six  or  eight  specimens,  and 
some  fragments  of  others.  All  of  the  specimens  yet  found,  however,  are  dor- 
sal valves  only,  the  ventral  valve  being  entirely  unknown  to  us.  The  slightly 
worn,  or  more  or  less  weathered  condition  of  the  specimens  has  obliterated 
whatever  muscular  or  other  internal  markings  there  may  have  been.  In  most 
cases  only  patches  of  the  shell  itself  remain,  though,  even  in  these  cases,  the 
general  onUine  and  external  surface  markings  are  very  distinctly  defined  in 
the  matrix.  All  of  the  specimens  show  a  rather  obscure,  linear,  internal  sul- 
cus extending  from  the  base  of  the  cardinal  process  nearly  to  the  anterior 
margin.  This,  however,  is  probably  caused  by  the  accidental  removal  of  a 
linear  mesial  ridge,  because  we  also  see  it  equally  defined  in  impres^iions  of 
the  external  surface  of  the  valve  left  in  the  matrix,  just  as  would  be  the  case 
if  a  firm  internal  ridge  had  been,  owing  to  the  thinness  of  the  shell,  as  it  were, 

Sressed  through.  The  concentric  lines  of  the  surface  present  an  extraordinary 
egree  of  regularity,  both  in  size  and  arrangement.  On  a  medium  sized  dor- 
sal valve  about  sixty  of  these  lines  may  be  counted,  while  some  of  the  largest 
show  twice  as  many.  They  are  of  exactly  the  same  size  and  distance  apart 
en  all  the  specimens,  and  of  so  nearly  the  same  size  on  all  parts  of  the  same 
individual  as  to  appear  to  the  eye  to  be  exactly  uniform  throughout.  By 
measurement,  however,  we  count  fifteen  of  them  in  the  space  of  0*25  inch 
near  the  margins  of  a  medium  sized  specimen,  and  twenty  in  the  same  space 
near  the  beak.  In  a  few  instances  we  have  observed  what  seemed  to  be  the 
fkintest  possible  traces  of  a  few  larger  radiating  lines  or  costa,  near  the  mid- 
dle of  the  anterior  margin  of  the  dorsal  valve.  None  of  the  specimens  show 
the  cardinal  process  entire,  but  as  far  as  its  characters  can  be  made  out  it 
teems  to  have  been  much  as  in  Chonetes. 

The  most  remarkable  character  of  this  shell,  however,  remains  to  be  men- 
tioned. That  is,  its  extremely  coarse  punctate  structure,  and  the  unusually 
close  arrangement  of  the  punctures,  which  are  so  large  as  to  be  nearly  visible 
to  the  unassisted  eye.  As  seen  by  the  aid  of  a  common  single  pocket  lens, 
they  present,  on  the  inner  surface  of  the  dorssl  valve,  much  the  appearance 
and  arrangement  of  the  cells  of  a  delicate  Chxtetet^  the  spaces  between  them 
being  much  less  than  the  diameter  of  the  pores  themselves.  They  appear  to 
diminish  rapidly  in  size,  however,  as  they  approach  the  external  surface,  near 
which  they  seem  to  be  a  little  less  than  the  diameter  of  the  spaces  by  which 
they  are  separated.  As  we  have  never  seen  such  a  shell  structure  as  this  in 
any  species  known  to  possess  the  characters  of  the  genus  Chonetesj  nor  indeed 
in  any  other  known  Brachiopod,  we  are  very  strongly  inclined  to  believe  our 
shell  really  belongs  to  an  undescribcd  genus.  The  fact  that  there  appear  to 
be  no  sockets  in  the  cardinal  margins  of  its  dorsal  valve,  for  the  reception  of 
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tteth  in  the  other  Talve,  woald  «Jio  favor  Ihe  condiiBlon  that  It  it  not  a  tne 
Chontta.  Nef  ertbelrBS,  ire  prefer  to  place  it  proTieiooallj  in  that  genus,  an* 
lil  apecimeDi  can  be  obtained  Bhoniag  the  dorul  Talrs,  witli  the  mnscalar 
impressions  and  other  generic  chamctera.  Should  it  b«  found,  u  »e  beliere 
it  will,  to  be  a  new  generic  tfpe,  we  would  anggest  for  it  the  name  Itofframma 
(iVbc,  equal;  ififinf,  a  I'O'Ji  in  allueion  to  the  remarkable  equality  of  the  con- 
centric linrB  of  the  snrrace. 

To  whatever  geouB  our  shell  moj  reallj  belong,  It  Is  eridentl/  Terj  closely 
allied,  even  ipecifically,  to  a  form  figured  bj  ]fr.  Davidsau  fhtm  the  Carbon- 
iferous limestone  of  Scotland,  in  his  valuable  Hod  ograph  of  the  British  Gar- 
boniferuus  Bracbiopoda,  vol.  ii,  part  v,  pi.  It,  Gg.  13.  Hr.  Davidson  referred 
his  shell,  witb  much  doubt,  on  the  authority  of  Dr.  De  Eoninck,  to  Chontta 
cenctntrica,  of  the  laLler  sutbor.  We  fully  concur  witb  Ur.  DavidBon,  how- 
ever, in  the  opinion  that  it  is  distinct  from  Prof.  De  Eoninck's*  species,  as  It 
is  much  longer,  and  instead  of  being  marked  with  only  13  to  13  large  concen- 
tric ridgee,  has  about  3T  regular,  more  conceatric  lineB.  In  our  species  there 
are  about  twice  the  number  of  lines  seen  on  that  figured  by  Ur.  Davidson,  in 
specimens  of  the  same  siie  ;  and  as  this  character  is  remarkably  uniforia  in 
all  our  specimeos,  we  cannot  believe  it  otherwise  than  a  specific  difference. 

Lotality  andpoation.  Upper  Coal  Ueasures,  Marion  Connty,  lllioois,  where 
it  occurs  associated  with  nearly  all  the  fOMils  in  the  Upper  Coal  Meaaaree  of 
Kansas  and  lovra,  and  In  tliose  !□  Nebraska  referred  by  Profs.  Ilarcoa  and 
Uetniti  to  the  Permian. 

Spibipih  rASTioATDB,  H.  and  W. 


Shell  attaining  a  rather  large  sise,  moderately  convex,  very  traQiveree,  or 
distinctly  more  than  twice  as  wide  as  long  ;  greatest  breadth  on  the  hinge 
line:  lateral  extremities  very  attenuate  and  acutely  painted  in  young  speci> 
Diens,  but  becoming  more  obtuse  in  larger  individuals ;  front  and  anterior 
lateral  margins  broadly  and  rather  regalarly  rounded.  Dorsal  valve  nearly 
as  convex  as  the  ventral ;  beak  depressed,  somewhat  incurved,  and  scarcely 
projecting  beyond  the  hinge  line;  area  of  rather  mors  than  nsual  breadth  for 
that  of  a  dorsal  valve,  and  arched  witb  the  beak ;  mesial  fold  commencing  at 
tbe  beak  scarcely  larger  than  one  of  tbe  ribs  on  each  side  of  it,  bat  Increasing 
gradually  in  breadth  and  prominence  to  the  front,  where  it  is  occupied  by 
about  six  to  eight  costie,  which,  however,  coalesce  into  one  or  two  at  tbe 
beak.     Ventral  valve  regularly  convex  over  the  central  region,  and  somewhat 
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iog  striae,  and  a  few  stronger  marks  of  growth  may  be  observed  on  well  pre- 
served specimens,  the  striae,  however,  excepting  near  the  front  and  lateral 
margins,  not  being  readily  seen  without  the  aid  of  a  magnifier. 

Length,  about  1*45  inches;  breadth,  2*20  inches;  convexity,  about  1*50 
inches ;  height  of  area  at  the  beak,  0*26  inch. 

We  have  had  specimens  of  this  fine  Spirifer  ufider  consideration  for  a  long 
time,  and  after  numerous  careful  comparisons,  we  have  been  unable  to  iden- 
tify it  with  any  of  the  described  species.  It  seems  to  be  most  nearly  allied  to 
our  common  Coal-Measure  species  S.  cameratus,  of  Morton,  with  which  it  agrees 
in  the  fasciculated  character  of  its  costse,  and  in  general  appearance.  It  dif- 
fers, however,  in  several  characters  by  which  it  can  be  readily  distinguished 
on  comparison.  In  the  first  place,  its  larger  fasciculated  costie  are  distinctly 
broader,  and  rather  more  depressed  on  the  anterior  slope  of  its  valves,  and 
proportionally  less  numerous.  The  incurved  apex  of  the  beak  of  its  ventral 
valves  is  always  less  abruptly  curved,  and  much  more  flattened.  The  most 
marked  character,  however,  Is  to  be  observed  in  its  cardinal  area,  which  has 
its  margins  almost  perfectly  parallel,  instead  of  being  always  sloping  from  the 
beak  to  the  lateral  extremities.  The  same,  characters  and  its  narrow  mesial 
fold  and  sinus  distinguish  it  from  the  variety  of  S.  atriattu^  with  somewhat 
fasciculated  costae.     It  belongs  to  the  subgenus  Trigonotreta. 

Locality  and  position.  Keokuk  division  of  the  Lower  Carboniferous  series, 
at  Crawfordsville,  Indiana. 

Stbicklandinia  defobmib,  M.  and  W. 

Shell  (internal  casts)  longitudinally  subovate,  oblong,  or  sometimes  in 
young  examples  nearly  or  quite  as  wide  as  long ;  valves  very  nearly  equal, 
and  sometimes  showing  very  faint  traces  of  an  obscure  mesial  prominence  on 
the  dorsal  valve,  and  of  a  corresponding  depression  near  the  front  of  the  ven- 
tral valve ;  hinge  line  straight,  and  less  tban'the  breadth  of  the  valves  ;  sur- 
face apparently  smooth,  or  only  with  concentric  lines  on  the  young  shell, 
while  casts  of  the  adult  show  some  traces  of  a  few  obscure,  irregular,  radiat- 
ing ridges.     Beaks,  area  and  finer  surface  markings  unknown. 

Length  of  a  young  internal  cast,  1  inch  ;  breadth,  0*97  inch  ;  convexity,  0-46 
inch.  Length  of  a  large  specimen,  1*93  inches;  breadth,  1*58  inches  ;  con- 
vexity, 1  inch. 

This  shell  varied  so  greatly  in  form  at  different  stages  of  its  growth  that  it 
is  very  difficult  to  give  a  description  that  will  convey  a  correct  idea  of  it. 
Young  examples  from  0*70  to  one  inch  in  length,  approach  a  broad  obovatc 
form,  being  truncated  on  the  hinge  line,  and  somewhat  narrowly  rounded 
at  the  middle  of  the  front ;  while  their  posterior  lateral  margins  are  more  or 
less  straightened  and  inflected,  as  we  often  seen  in  Remselaeria,  After  attain- 
ing this  size  and  form,  the  shell,  judging  from  some  four  adult  examples  we 
have  seen,  seems  to  have  suddenly  commenced  a  more  vigorous  growth, 
mainly  forward  and  antero-latcrally,  so  as  to  attain  a  much  larger  size,  leav- 
ing the  valves  of  the  young  shell,  as  it  were,  opened  and  spread  upon  the 
beaks,  thus  completely  destroying  the  symmetry  of  the  entire  shell.  At  this 
stage  of  growth  the  shell  has  a  curious  constricted  appearance  at  the  con- 
nection of  the  young  and  adult  shell ;  while  the  whole  breadth  posteriorly 
if  only  that  of  the  young  shell,  and  the  widest  part  is  then  some  distance  in 
advance  of  this,  and  the  posterior  margins  are  strongly  flattened  by  their 
sudden  inflection  towards  each  other  there. 

The  casts  show  that  the  chamber  in  the  beak  of  the  ventral  valve  is  of 
moderate  size,  and  supported  upon  a  rather  short  mesial  septum.  The  socket 
processes  are  seen,  by  their  impressions  in  the  cast,  to  be  small,  not  united, 
and  scarcely  assuming  the  character  of  plates ;  while  the  crural  processes  ex- 
tended from  their  inner  lower  sides  forward  nearly  parallel,  so  as  to  leave  two 
slender,  deep  perforations  in  the  cast.     The  surface  of  the  young  shell  appears 
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lo  hSTO  been  smooth,  or  onljr  mnrked  triib  tbe  caacentrle  9lH«,  but  istm^ 
easts  of  large  individoBla  Bdmetiiues  show  very  faint  triices  uf  ■  f«ir  broiilir- 
rrKUliu'i  radiHting,  flallened  ridgeg. 

It  is  probable  that  Ihia  species  is  moit  oekrif  allied  to  Slrii 
loni.  of  BilliDgs  (Geol.  Mag.  fol.  v,  fl.  iv,  ag.  I,  t  a),  nbieb,  i 
of  its  growth,  it  reaciobled  Mlber  iienrlji  in  form.     lu  nil  the  liiTgse: 
however,  it  dilTfra  eilrroiflj  froin  that  sh«lli  in  iti  remnrkHble  nano^ 
ncroea  the  nmbnaes,  and  its  iruncatpd  or  flattened  postprior  lateral  n 
lla  front  is  also  leag  produced  aud  less  narrovl;  rouudud   In  tbs  tai 
tbese  Urgor  epei'iinenB, 

Ltieality  anit  fmition.  AH  the  speoimens  of  this  species  ve  hare  bMbI 
found  loose  in  Carroll  County,  ftlinoia,  oenr  rork*  of  the  ».g6  of  ih«  NT^ 
group.     Tbe;  itre  all  in  the  condition  of  nhite  qnarti  casta  of  tbe  in 

LAMELLIBBANCHIATA. 

UOMOtlB  t    GBEOIRU. 

Shell  Tery  small,  extremely  till n,  compressed,  obliqo*,  viirying  fi 
calo-suboral  to  siihcircular ;  hinge  line  less  than  tbe  breadth  of  tbe  < 
aariules  small,  obtusely  nnguUr,  andeSoed  bj  any  sinnositj  of  the  mal) 
posterior  (T)  marBin  rather  regularly  roonded  in  oullii    .       '  "'   " 

the  pallial  margin ;  anler.  (?)  border  prominent  below  and  rounding  In 
base,  but  straight  ond  ascending  with  a  backward  slant  to  tbe  b' 
located  near  tbe  middle  of  the  hinee  line,  abore  wbiub  Ibey  seeir 
rite.     Surface  marked  by  extremely  fine   concentric  striiF,  and  i 
wbat  larger  furrow*  or  wrinkles  of  growth,  crossed  od  tbe  Bnterioc  0 
of  each  TaWe  by  small   radialinK  costte,  generally  not  defined  near  tl 
tenor  (?)  margin. 

A niero -posterior  dianieter,  0-l|,5  inch  ;  height,  or  diameter  at  right  fl 
10  the  hinge,  O^ao  inch  ;  convcxilj  unknown. 

Of  this  little  ehell  we  haTe  numerous  specimens,  all  coropreued  t 
flalness  on  the  surfaces  of  the  laminw  of  sbale,  many  of  ibem  lying  w 
two  valves  opened  out  and  connected  by  their  binge  margins 
tbeir  small  size  causes  them  to  appear  much  like  the  Vnlres  of  PltiU 
or  thole  of  soma  of  the  little  phyllopod  Craslacea.     This  fortu,  bo' 
found,  on  closer  examination,  to  be  different,  while  their  radiating  ci 
indicate  dilTe rent  affinities.    Soma  individuals  are  a  little  wider  propor 
in.  tbeir  antero-poslerior  diameter,  than  that  from  which  the  atrava  W 
ments  were  taken,  and  tbese  have  much  tbe  outline  of  the  left  raWe  ol 
forms  of  AvittiU>ptcun,  excepting  that  tbe  auricles  are  not  ii 
gree  defined  (in  either  valve)  by  sny  traces  of  a  marginal  riniiB. 

It  ii  possible  that  this  little  ebell  may  be  a  true  Lima,  as  it  ba*  n 
ftino  of  some  species  of  tbat  genus,  and  there  certainly  are  in  the 
Coal-measures,  two  or  mare  species  apparently  agreeing  tn  all  mpe 
tbat  genus.     If  a  Lima,  of  course  tbe  side  we  hare  described  at  tbe  ai 
must  be  the  posterior,  and  viei  veria.     The  reasons  for  doubting  it*  n 
to  the  genus  Lima,  however,  are,  (I),  its  e«ireme  Ibinneas;  (3),  lh«  fi 
it  seems  to  bare  a  prismatic  structure;  and  (3),  its  very  small  «'~~ 
possible,  howrver,  that   the    extremely  thin    filirous   shell,  as   ws 
may  consist  only  of  the  external   Inmina,  left  after  the  decomposltintl 
inner  layen.     If  so,  iind  the  Sbrout  appearance  it  really  the  original  t 
tnre,  it  would  more  probably  belong    lo  some  perhaps  undescribed   J"' 
allied  to  Antulopetlen,  of  the  family  AvienMa.     If  a  true  Monotit 
be  the  only  known  apedes  of  that  gtenus  in   our  Carbonifcroai 
common  Wealem  Conl-mensure  ehells  nsually  referred  lo  that  genllt,  bl 
ing  to  a  very  distinct  group,  to  n-hich  Beyricb   has  applied  the  n    ~      ' 
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AviouLOPiOTiN  spiNULiriBCB,  M.  and  W. 

Shell  of  mediam  size,  rather  compressed,  having  a  moderately  oblique, 
trancato-anboval,  or  saborbicnlar  outline.  Hinge  apparently  nearly  equal- 
ing the  antero-posterior  diameter  of  the  shell ;  ventral  margin  forming  a 
broad  lemiovate  outline,  being  more  abruptly  rounded  up  behind  than  in 
front.  Posterior  wing  rather  pointed,  apparently  not  quite  as  long  as  the 
rounded  margin  of  the  valves  below,  from  which  it  is  separated  by  a  rounded 
•inofl.  Anterior  wing  compressed,  narrow,  as  long  as  the  anterior  margin  of 
the  valves;  in  the  left  valve  pointed,  and  separated  from  the  margin  below  by 
a  narrowly  rounded,  rather  deep  sinus.  Beak  of  the  left  valve  moderately 
prominent,  and  placed  a  little  in  advance  of  the  middle.  Surface  of  same 
valve  ornamented  with  numerous,  distinct,  unequal,  radiating  cosUe,  arranged 
usually  with  one  or  two  smaller  ones  between  each  two  of  a  somewhat  larger 
series,  the  latter  of  which  bear  numerous  little  round,  regularly  arranged, 
somewhat  oblique  spines  ;  crossing  the  whole  there  are  also  numerous  minute 
concentric  strie.    (Right  valve  unknown.) 

Height  of  left  valve,  about  1*50  inch  ;  antero-posterior  diameter,  near  2 
inches. 

This  is  a  delicate  species,  apparently  with  thin  valves.  Its  costss  seem  to 
be  nearly  equally  developed  over  the  whole  of  the  left  valve,  including  the 
wings,  or  at  any  rate  the  posterior  one.  On  the  body  of  this  valve,  near  the 
ventral  margin,  about  five  of  the  larger  spiniferous  cost®,  and  some  six 
or  eight  of  the  smaller  non-spiniferous  ones  may  be  counted  in  the  space 
of  half  an  inch.  The  spines  of  the  larger  costsd  were  short,  round  and 
pointed  (not  being  formed  by  vaulted  laminae  of  growth),  and  arranged 
along  these  costsd  at  regular  intervals  of  about  0*10  inch  apart,  those  at  the 
ventral  margin  being  larger  than  the  others,  and  projecting  a  little  below  the 
border.  An  impression  of  a  part  of  the  aoterior  wing  of  the  right  valve  shows 
that  it  was  distinctly  costate,  two  or  three  of  the  costse  running  nearly  paral- 
lel to  the  hinge  margin,  and  bearing  short  spinules. 

In  casts  of  this  species  without  the  spines,  the  costSB  present  much  the  same 
gubnodose  appearance  as  those  seen  on  A.  fallax  (=  Peclen  fallaXf  McCoy, 
Carb.  Foss.  Ireland,  pi.  14,  fig.  2),  but  that  species  seems  to  have  hud  no 
spines.  It  is  also  much  less  oblique,  and  higher  in  proportion  to  its  antero- 
piosterior  diameter. 

We  place  this  species  in  the  genus  Aviculopeeten  only  provisionally,  as  we 
have  not  seen  its  binge.  It  is  highly  probable  that  there  area  number  of  un- 
described  genera  among  the  Palieozoic  species  usually  included  in  the  genus 
Aviculopeeten^  or  wrongly  referred  by  some  to  the  genus  Peeten. 

Locality  and  position.  Crawfordsville,  Indiana.  Keokuk  division  of  the 
Lower  Carboniferous  series. 

Genus  CARBONARCA,  Meek  and  Worthen. 

Shell  (as  determined  from  internal  casts)  equivalve,  inequilateral,  very 
convex,  transversely  oblong  or  oval ;  umbones  gibbous,  prominent,  and 
strongly  incurved  with  subangular  or  prominent  posterior  slopes ;  valves 
closed  all  around,  with  smooth  margins ;  ligament  external ;  cardinal  margin 
a  little  arched,  with,  at  the  anterior  extremity  in  each  valve,  two  rather  ob- 
lique, comparatively  stout  teeth,  and  extending  along  its  entire  length  from 
immediately  behind  these,  a  row  of  minute  interlocking  teeth  or  crenulations, 
as  in  Area. 

This  genus  seems  to  belong  to  the  Areida^  near  Isoarea.  It  differs,  how- 
ever, very  decidedly  from  that  genus,  in  having,  in  addition  to  the  small  in- 
terlocking crenulations  along  the  whole  length  of  the  hinge,  two  well  devel- 
oped and  independent  larger  teeth  at  the  anterior  end  of  the  hinge.  The 
specimens  seen  are  all  internal  casts,  but  an  impression  of  the  hingt  of  a 
right  valve,  in  the  matrix,  shows  its  characters  very  clearly.    There  is  no 
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gmdalion  from  Tbe  series  of  miDuie  leelh  inlo  ibe  two  Urge  ooea  *l  iliiinli 
rior  end  of  Ihe  hiose,  ibe  first  of  the  eniHller  »*ries  [lumfdinteljf  behind  t! 
two  larRcr  oate  teing  na  minute  aa  «nj  of  Iboee  farlbei  batk,  so  lh«l  ibcro 
t[B9t  b«tneea  tba  tno  sets  of  teeth  is  weil  innrked  tad  BbrDfl.  Tbt  hk 
mBTgin  was  doubllesB  provided  with  a  cardit;iU  area,  but  na  we  onl;  bi't  4 
ternal  eaat,  it  has  not  yet  been  seen. 

ClBBONlHCA    QIBBOSA,    M.  Scd  W, 

Shell  IranByeree,  short-oblong,  Tcry  fimrexi  posierior  gide  wider  Ihm  !h» 
utber,BndTirliDA]1;subtruncated:  tinteriar  margin  ralber  anrrowlj' tonndrf: 
veotral  margin  nexrlj  alrnight  along  (be  middle,  but  sloping  xnd  roandlngsp 
■nleriorlj,  and  more  nbruptlj- behind ,  cardinal  eclge  equaling  iwo  ibim  K 
tbe  iFhole  length  ;  Inrger  anterior  Ivelb  iacliDeil  forward  and  upward,  ul 
those  of  the  small  series  ranging  neHrlj-  Terticslly.or  ^ligbtlj  inclined  fatwut ' 
anteriorl;,  and  a  little  backward  behind;  umbones  gibbous,  bat  with  tbA 
enter  and  upper  surfaces  n  little  Sattened,  so  as  to  Imparl  k,  aligbltj  iiitial- 
gular  or  prominent  cbnrkcler  to  tlic  post-umbonal  slopes ;  imtneillate  ttfiOt 
of  the  strongly  incurved  beoki  placed  about  one-fourth  tb«  entire  lenftk  of 
the  shell  behind  the  aiiierior  entremiij.     Surface  mnrkings  nnknown. 

Length,  082  Inch  ;  height  to  top  of  cardinal  margin  (of  cast)  behind  thi 
beaks,  066   inch  ;  do.  to  top  of  umbones,  OfiS ;  convexity  of  (he  two  viln^ 

Lotaliiy  and  pmiliim.  Springfield,  Illinois;  Cppcr  Coal  m 
same  borison  HlLasalle,  III.  Tbe  specimens  from  Ibe  latter  locality  ars,  ia 
some  examples,  more  depressed  nnd  obltqne  than  the  typical  form  from  M~ 
Springfield,  and  ibeie  maj'  po*£it)ly  belong  to  a  distinct  speeica.  If  the  dlA 
enccs  noted  are  not  due  lo  accidental  distortion.  If  reully  dlsliucl,  thii  bi 
might  he  cnlled  C.  drprrfni. 

•  MicaoDoa  DSucATca,  M.  and  W.- 

Shell  small,  about  twice  and  e.  half  as  long  aa  high,  moderately  caom. 
elongate  rhomboidal  iu  oniline ;  posierior  margin  obliquely  tcnucatpd,  to  C 
to  be  angular  at  the  base;  cardinal  margin  about  three- fourths  the  eill!l* 
length,  and  nearly  parallel  with  tbe  base  ;  anterior  exlremilj  very  naml«ll 
rounded ;  basal  margin  nearly  atraigbt  along  tbe  middle,  but  rounding  '"T 
gradually  upward  anteriorly ;  beaks  depressed,  and  placed  aboal  oat-bui" 
the  entire  length  of  the  valves  behind  the  anterior  extremity;  posletiot  tin- 
bonal  slopes  sabangntar  from  tbe  beaks  obliquely  backward  and  do«ii*>ri> 
10  the  sharply  rounded  or  subangulat  posterior  basal  citremity,  wfaHl  <■' 
(paces  behind  and  above  these  slopes  are  compressed  or  slighll/ coac***> 
Surface  tnarked  by  small  ridges  and  lines  of  growth,  which  are  croiiei  *J 
raised  radiating  lines  or  linear  cositp,  rather  widely  separated  po»l«riorlj.W  1| 
more  closely  arranged,  and  less  strongly  deGncd  toward  the  front  part  of  >>*  fl 
TBlves.     (Cardinal  area,  binge  and  muscular  impressioDS  unknown.)  | 

I,englb,  0-*5  inch;  height,  0-19  inch  ;  convexity,  about  O'lllnch. 

This  little  shell  will  he  readily  distinguished  from  its  associate,  formerly  ^'* 
scribed  by  us  under  Ibe  name  Jf.  Imviilrialui,  by  its  much  moT»  oblique  aoiW    ■ 
gibboufl  form  ;  but  more  especially  by  havitig  in  linear  radiating  coslnep*" 
rated  by  wide  interTening  spaces,  instead  of  being  closely  crowded  log<lMT< 
Tndeed,  we  know  of  no  species  with  which  it  could  be  coofoaoded. 

Locatily  and  fioiition.     Springfield,  Llinoii.     Upper  Coal  Ucaj ores. 

•In  the  ProceedlngB  of  Ihe  Chteago  Aoademy  of  Solencea  fnr  Maroh.  1B«a,  p. IT, « 
unagested  that  In  cue  the  name  Macr-idrm.  I.vcsti.  eoald  not  be  raislna-t  tor  thi*  fOVS, 
becauBe  It  had  been  prevlounly  used  hy  iUuller  fur  a  seDui  of  flihe*.  that  U  might  ba 
railed  Paran-Udon.    In  that  dbh  tlie  name  of  ibi«  speclea  would  haie  tu  be  wriilen  Kr^ 

Idoden  Mitatiu. 

[April. 
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M0D10LOPSI8  suBNASUTA,  M.  and  W. 

Shell  rather  small,  elongate,  narrow  and  slightly  arcaate,  rather  distinctly 
conyez,  the  most  gibbous  part  being  along  the  posterior  umbonal  slopes, 
above  the  middle  ;  dorsal  and  ventral  margins  slightly  diverging  posteriorly, 
so  as  to  make  the  widest  (highest)  part  of  the  valves  nearest  the  posterior  end, 
while  the  most  sinuous  part  of  the  ventral  margin  is  a  little  in  advance  of  the 
middle ;  anterior  end  narrow,  a  little  produced,  with  an  oblique  forward 
slope  of  its  upper  margin,  to  its  narrowly  rounded  extremity  ;  posterior  mar- 
gin somewhat  cuneate,  with  an  oblique  truncation  more  or  less  convex  in 
outline,  to  the  posterior  basal  extremity,  which  is  narrowly  rounded ;  cardi- 
nal.margin  long  and  a  little  arched  ;  beaks  much  depressed,  and  placed  rather 
nearer  the  anterior  edge  than  to  the  middle  ;  posterior  umbonal  slopes  promi- 
nent, and  forming  an  obtuse  ridge,  which  extends  obliquely  backward  to  the 
posterior  basal  edge  of  each  valve ;  anterior  muscular  scar  comparatively 
large,  round,  shallow,  and  placed  near  the  edge  of  the  valves ;  small  pedal 
muscular  scars  distinct  just  above  those  of  the  anterior  adductors ;  surface  of 
internal  cast  showing  moderately  distinct,  irregular,  concentric  undulations, 
which  are  most  strongly  defined  below,  and  in  front  of  the  posterior  umbonal 
slopes,  on  the  flattened  or  concave  flanks. 

Length,  1*31  inch  ;  height,  0*50  inch  ;  convexity,  0-40  inch. 

This  is  a  neat,  symmetrical  shell,  resembling  M.  natuta^  Conrad  (sp.),  but 
differs  in  having  the  narrowed  anterior  end  less  produced,  the  beaks  being 
placed  farther  forward;  while  its  posterior  end  is  broader,  and  obliquely 
truncated,  instead  of  being  rounded.  Its  general  outline  is  more  like  that  of 
Orthonota  contracta^  Hall  (Palffiont.  N.  Y.,  vol.  i,  pi.  32,  fig.  8),  though  its  lower 
margin  is  less  distinctly  sinuous,  its  beaks  more  depressed,  and  its  posterior 
margin  more  oblique;  while  it  wants  the  oblique  dorsal  wrinkles  seen  on 
casts  of  that  shell,  being  a  true  Modiolopsia. 

Compared  with  foreign  species,  our  shell  is  found  to  be  very  closely  allied 
to  an  English  Upper  Silurian  species  described  by  Mr.  Salter  under  the  name 
M.  platyphylla.  Our  shell,  however,  has  the  anterior  end  narrower  and  more 
produced,  with  more  prominent  posterior  umbonal  ridges. 

lioealiiy  and  position.  Galena  Limestone  of  the  Lower  Silurian,  in  Carroll 
County,  Illinois. 

SCHIZODUS  AMPLUS. 

Shell  attaining  a  large  size,  as  determined  from  internal  casts,  moderately 
convex,  oblong-suboval  in  outline,  or  about  one-fourth  of  its  length  longer 
than  high  ;  anterior  side  short,  rounding  from  above  the  middle  into  the  base ; 
outline  of  ventral  margin  forming  a  broad  semi-ovate  curve ;  posterior  margin 
nearly  vertically  subtruncated,  but  rounding  abruptly  into  the  dorsal  margin 
above  and  into  the  base  below ;  cardinal  border  nearly  straight,  and  sloping 
very  slightly  from  the  beaks  posteriorly  ;  beaks  much  depressed,  nearly  ante- 
rior, incurved,  closely  approximated,  and  directed  forward  and  inward.  Pos- 
terior adductor  muscular  scar  shallow,  rather  large,  suboval,  and  located  close 
up  under  the  posterior  extremity  of  the  hinge  ;  anterior  do.,  smaller,  deeper, 
subovate,  and  placed  very  near  the  anterior  margin  a  little  above  the  middle, 
with  rather  distinct,  nearly  detached,  pedal  muscular  scars  at  their  upper 
ends.  Posterior  umbonal  slopes  with  each  a  distinct  sulcus  extending  from 
the  beaks  obliquely  backward  and  downward,  becoming  wider  and  more 
shallow  as  they  descend,  so  as  to  die  out  before  reaching  the  posterior  basal 
margin.     (External  surface  unknown.) 

Length  of  cast,  2*60  inches;  height  of  do.,  2*15  inches;  convexity,  1*56 
inches. 

This  is  the  largest  species  of  Schizodus  (if  it  belongs  to  that  genus)  we  have 
yet  seen.  Our  only  specimen  is  an  internal  cast,  giving  no  idea  of  the  nature 
of  the  hinge.     From  its  general  appearance,  however,  and  the  nature  of  its 
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muscular  bdiI  simjila  palliul  acan,  together  vilh  lb«  nmalna  of  Iti  Mttml 
ligameut,  ire  can  bave  little  doabt  in  regard  to  Its  being  *  &Auu<bi«.  la  tiie 
■nd  g'eneral  outliae,  its  internal  cast  claa«ty  resembles  Ati^pliiMtlia  C'iigi,  jt> 
imbed  b;  Prof.  Hall  from  Ibe  Upper  Silurian  Limestone  nt  Bridgeport,  atv 
Chicago.  It  bas,  hoireTer,  obTioaaljr  no  near  relatione  to  liiat  ilifil,  Fsr  ■ 
Ikluiodai,  its  beKks  are  unusually  dvpreased  and  oblique.  We  kuair  of  ■« 
oiber  species  resembliag  it  in  gi-neml  farm. 

Compared  wilb  Sehiiodiii  oeeidmlalii  (^^r  Cypritardia  9  ocdimlolia,  SwallntX 
wbicb  seems  Co  be  a  true  ScAaodtiB,  and  agrees  iritb  onr  shell  in  sixe.  it  li  tf 
oDce  distinguiebed  by  its  much  more  depressed  beaks,  less  convei  ralT«i,ui 
liruadiT  round  posterior  outline.  Prof.  SiraUow's  «pecle>  also  ucRiiti  ia  eat 
Uaal  Measures,  but  we  bare  yet  only  seen  it  from  a  higher  part  of  llie  tniM, 
at  L»Balle. 

Localily  and pontion.  Searllle,  Fulton  County,  Illinoii,  CoaJ  ETo.  I,  of  CMl 
Measures. 

ScBIMDDS    (PbISCORIU)    PtRELEOAIIi,  M.  BOd  W. 

Sbell  attaining  a  modemtely  large  siie,  orate-subcordate  in   e';>' 
very  gibbous,  apparently  closed  all  arouail,  ratber  tbiu.     AolcrJ '. 
rior  Tiews  presenting  a  neat  cordate  outline.     Pallial   margin   ->■. 
most  prominent  part  being  in  front  of  the  middle;  anterior  fi''' 
and  rounding  up  ahruplly  from  beloir ;  posterior  side  natroiTl^  . 
Eubangulnr,-  binge  line  apparently  rather  short.     Beaks  very  i,-ii'> 
nent,  pointed,  and  strongly  incurved,  so  as  lo  bring  their  points  i:. 
in  contact;  located  near  the  Bolerior  mar^n  ;  lunnle  elcaraleil. 
tinctly  defined.     Surface   appearing  lo   tbe   nnasBisted  ej^e  iikrn' 
smooth,  excepting  Tcry  regular,   raised,  concentric  slriie,  or  ^i;i '. 
the  anterior  part  of  the  vaires,  with  obscure  traces  of  smaller  ^',i 
the  same.     Under  tbe  bigbeec  power,  howerer,  that  can  heirell  ii  < 
magnifier,  the  whole  surface  is  seen  to  be  roTcred  byanextrun: 
perfectly  regnlar,  crowded  sculpturing,  hs  if  made  bj-  crowdeil,  utici.'^i",  ■ 
cross  lines,  entirely  invisible  even  under  n  good  common  pocket  magai&tr-        , 

Height  of  n   small   specimen,    0-9n   inch  ;   couTeilly  of  same,  0*80  inch;    1 
length,  about  1-18  inches.     Other  imperfect  specimena  show  thul  the  tfttin     | 
sometimes  attained  three  or  four  times  the  size  of  that  from  which  the  sbsie 
measurements  were  taken. 

The  extremely  minute  oroamentaiion  menlioned  on  this  shell  rosy  he  piep- 
eriy  considered  microscopic,  being  entirely  iuTisible  under  a  good  coanao 
pocket  lens,  by  tbe  aid  of  whicb  it  shows  apparently  an  almost  poiiibid 
surface.  When  examined  ■□  a  strong  light,  however,  «iib  a  eafficiently  hi|t 
magnifier,  tbe  finer  markings  are  seen  to  present  a  delieiu-y,  fineness,  rtgo- 
larily,  and  beauty  that  art  conld  scarcely  attain,  even  by  tbe  aid  of  Ibe  nan 
accurate  matbematical  ruling  machine,  la  some  specimeaa  this  dellMH 
marking  has  been,  in  places,  partly  lemoTcd,  as  if  by  the  abrasion  of  a 
tremely  thin  external  layer,  or  epidermis,  to  w.hlch  it  appears  to  be,  to 
extent,  confined.  When  Ibis  layer  bas  been  in  this  way  removed,  hoifl 
traces  of  the  same  marking  can  be  seen  on  tbe  surface  of  (he  layer  benl 
by  tbe  aid  of  a  auQIeieotly  strong  magnifier. 

Tbe  stronger  concentric,  raised  siriH",  or  small  cotlw,  seen  o^   ....     

part  of  the  valves,  do  not  ran  exactly  parallel  to  tbe  very  obscure  marltcsf 
growth,  but  cross  them  obliquely.  On  following  these  little  coi  "  '  "^ 
towatd  the  gibbons  part  of  tbe  valves,  they  all  seem  (o  become  sndi 
Bolete ;  but  on  examining  them  with  n  common  pocket  lens,  they  ar' 
be  conlinneii  over  the  convex  part  of  the  valves,  as  minute,  imprei 
lines,  rery  regularly  disposed,  so  as  lo  leave  comparatively  rather  wii 
between.  Here,  too,  they  are  seen  not  to  be  exactly  pBrallel  to 
marks  of  growth,  and  on  following  them  back  they  are  observed  lo  1 
■uddeclj  at  a  similar  impressed  hair'llne,  desoending  wilb  a  slight  ci 
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the  posterior  side  of  each  beak,  apparently  to  near  the  middle  of  the  posterior 
margin.  Above  and  behind  this  oblique  line,  some  three,  four,  or  more  simi- 
lar parallel,  regularly  disposed  lines  also  extend  from  the  back  part  of  each 
beak  to  the  posterior  margin  of  the  valves,  thus  marking  off,  as  it  were,  a 
kind  of  corselet,  somewhat  similar  to  what  we  see  in  Protoeardia,  excepting 
that  these  radiating  lines  are  scarcely  visible  to  the  unassisted  eye  and  sepa- 
rated by  spaces  many  times  their  own  breadth.  In  the  spaces  between  these 
posterior  radiating  lines  the  magnifier  also  shows  numerous  minute,  raised 
grannies,  but  these  are  much  larger  and  more  prominent  than,  and  entirely 
distinct  from,  the  extremely  minute,  crowded  sculpturing  seen  by  the  aid  of 
a  higher  magnifier  over  the  whole  of  the  surface.  It  is  probably  mainly  due 
to  the  fact  that  the  specimens  have  bad  tbe  whole  substance  of  the  shell  re- 
placed by  brilliant  iron  pyrites,  that  the  delicate  ornamentation  mentioned 
has  been  preserved. 

We  know  nothing  of  the  nature  of  the  hinge  and  interior  of  this  beautiful 
shell,  and  consequently  only  place  it  provisionally  in  the  genus  Sehizodus.  We 
only  know  that  other  species  found  in  our  Goal-measures,  agreeing  apparently 
in  their  internal  characters  with  SehizodiUy  nhow  iht  same  kind  of  very  minute 
sculpturing  seen  on  this.  As  some  of  these  are  very  similar  to  the  type  on 
which  Mr.  Conrad  proposed  to  found  his  genus  Prueonaia,  from  the  Coal- 
measures  of  Kansas,  wo  requested  him  to  examine  his  typical  specimen  to  see 
if  any  traces  of  such  minute  surface  markings  could  be  seen  on  it  by  the  aid 
of  a  strong  magnifier,  and  he  informed  us  that  his  shell  shows  the  same 
sculpturing.  As  this  marking  is  very  peculiar,  and  entirely  unlike  any  orna- 
mentation we  have  ever  seen  on  any  other  fossil,  even  in  examples  of  various 
tvpes  in  exactly  the  same  state  of  preservation,  it  is  not  improbable  that  our 
shell  will  be  found  to  possess  the  internal  character  of  Mr.  Conrad's  type. 

Locality  and  position.  From  the  shales  over  the  fifth  coal  bed  of  the  Illinois 
Coal-measures,  at  Danville,  of  that  State.  For  the  use  of  the  typical  speci- 
mens we  are  under  obligations  to  Dr.  J.  C.  Winslow,  of  Danville. 

Genus  GLINOPISTHA,  M.  and  W. 

Shell  transversely  oval,  very  thin,  rather  ventricose,  equivalve,  very  inequi- 
lateral; beaks  near  the  posterior  extremity  and  directed  backward ;  that  of 
the  right  valve  with  its  immediate  apex  curving  under  the  beak  of  the  left, 
which  seems  to  be  a  little  excavated  for  the  reception  of  the  same;  ligament 
external,  short,  rather  prominent,  and  occupying  an  oval,  or  lance-oval  shal- 
low cavity,  formed  by  the  slight  inflection  of  the  margins  of  the  valves  imme- 
diately behind  the  beaks ;  valves  with  their  margins  smooth  within  and  closed 
all  around;  hinge  apparently  edentulous;  surface  polished,  and  with  merely 
fine  lines  or  marks  of  growth,  sometimes  crossed  by  very  faint  traces  of  radi- 
ating lines,  which  are  usually  obsolete  externally,  but  often  seen  on  internal 
casts ;  muscular  impressions  shallow,  those  of  the  anterior  side  larger  than 
the  others  and  subquadrangular  in  form,  with  a  faint  oblique  ridge  along  the 
upper  margin  ;  posterior  muscular  impressions  oval  and  occupying  somewhat 
flattened  spaces  near  the  truncated  margin ;  pallial  line  faintly  marked  and 
simple. 

Although  we  have  not  seen  very  clearly  the  hinge  of  this  shell,  we  have 
been  able,  from  impressions  of  it  in  the  matrix,  to  be  satisfied  that  it  is  not 
crenated,  as  in  the  Nuculidte  and  Arcida;  and  we  believe  it  to  be  entirely 
edentulous.  In  regard  to  the  affinities  of  this  type,  however,  we  are  left  in 
doubt.  In  its  thinness,  and  the  posterior  position  of  its  beaks,  as  well  as  in 
the  form  and  general  appearance  of  its  muscular  and  pallial  impressions,  and 
its  apparent  edentulous  hinge,  it  reminds  one  of  Svlenomi/a.  It  differs,  how- 
ever, from  that  genus,  remarkably,  in  its  short  gibbous  form,  rather  ventricose 
beaks,  and  general  physiognomy,  as  well  as  in  wanting  the  internal  ridge  ex- 
tending downward  from  the  beaks,  and  apparently  tbe  partly  internal  liga- 
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tatni.  It  likewise  differs  from  Ibe  eiiiling  gprcicB  of  5n/nionyd  la  h*Tli);tli( 
valres  nesllj  cloaed  all  nround,  und  the  beak  of  iU  liglil  rilre  curling  undfr 
tbat  of  the  left.  Id  (hia  latter  character,  bonever,  it  ngreea  with  tbe  rubii- 
niferous  epecies  of  llie  West  lliat  have  been  referred  U>  Solinvmyir,  all  cf  »llidl 
bare  Ibe  point  of  the  rlgbt  beak  pasaiag  under  thai  of  the  Irft,  aod  Pint 
McCoy  baa  Doticed  thia  cbaraclcr  in  Britiab  carbon ifero us  Bpceie*.  Tbdf 
earbODiferQua  epecies,  bonerer,  H.gree  almoat  eiactlj-  in  all  their  ollitrkoon 
characters  nllb  recent  typical  apecies  of  SoltHomga,  even  lo  the  ^nvtal  tani 
and  Ibe  presence  of  an  inlerual  HdKe  under  each  beak,  and  differ  aa  icidrij 
from  our  sbell  in  all  reBpecla,  excepting  in  (be  one  cbsracter  of  ibc  tligiil 
laequalit}'  of  the  beaks,  aa  tbe  recent  ipeciea  of  Solmomgn  do. 

We  are  aware  tbat  Prof.  King^  projiosed  iq  foand  o  genus  Janeia,  tor  th( 
reception  of  the  carboniferons  and  perraian  forms  ntiiall)-  referred  lo  Solow- 
mya,  and  aflervarda  abandoned  It,  after  factber  cotDpariions  irilh  recMt 
speciei.  As  be  makes  no  alluaion  lo  tba  inequality  of  tbe  beaki,  il  i)  pi«ba- 
bte  be  bad  no  specimeoa  of  the  foeail  species  wilb  the  two  talvei  naiui 
From  this  character,  and  the  greater  excaTatioa  for  tbe  ialeraal  part  of  ilx 
cartilage,  under  and  extending  a  little  in  advance  of  the  beaka,  in  tbe  Vitn- 
ern  carboniferous  species  referred  to  Snltmnnya,  that  we  liave  had  an  dpjKit- 
tunitjr  to  examine,  wb  think  it  nut  improbable  that  the  name  Jmria  mi;  jn 
bave  to  be  retained  for  the  carbon iferoo a  and  permian  species,  at  leail  ia  a 
aobgeneric  sense.  Even  in  this  caae,  however,  it  would  slilt  be  aecRuarf  U 
establish  a  new  genus  for  our  ihell,  in  comequeuce  of  tbe  differences  alteadj 
noted,  which  separate  it  nearly  aa  widely  from  the  forms  for  wbicb  /mm 
were  proposed  as  from  the  recent  Solinomi/t^, 

]t  is  proper  to  remark  here,  that  some  able  cone  hoi  ogisli,  to  whom  " 
abowed  specimens  of  tbe  form  uodcr  conalderalion,  did  not  think  It  nUVi 
to  Salennmya,  as  typified  by  the  recent  species,  but  more  nearly  allied  to  Ibe 
AnaiinidK.  As  none  of  the  numerous  Bpecimeai  of  internal  casts  »e  bsi* 
bad  an  opporluoily  lo  examine,  however,  showed  any  indications  of  a  rirll; 
or  process  for  tbe  reception  or  allschment  of  an  inlernal  cartilage,  as  >s  HI 
in  that  family,  and  tbe  pallial  line  has  no  traces  of  Ibe  sinus  usually  (lliUD)k 
not  always)  seen  in  the  same,  its  relations  lo  the  Analiaiiim  seein  lu  u 
doubtfal. 

Climopistita  BaDiATa,  uar.  LB  vis. 

.  Geological  Beport,  Vol.  I,  psn  1. 

,  pt.  28,  fig.  3. 

Shell  oval,  approaching  oblong,  the  height  being  from  two-thirds  10  tbrte- 

foiinba  the  length,  moderately  convex  in  young  exaraplos,  and  becoming  "i- 

(ricoee  with   age ;   anterior  aido  much  longer   and   wider   than  tbe  olbti' 

regularly  rounded  in  outline  ;  posterior  side  very  short,  rather  narrow  bclo* 

tbe  beaks,  and  vertically  truncated;  Ventral  margin  most  convex  a  llitl*  ■> 

advanre  of  the  middle,  thence  round  upward  into  the  front,  white  behind  111* 

middle,  or  nearly  under  the  beaks,  it  is  slightly  contracted,  or  ainaous  ;  clonal 

outline  subparaliet  to  tbe  base,  tbe  margins  of  (he  valves  being  erect  aDt«l' 

or  ly  and  rounding  into  the  anterior  margin;  hioge  line  rather  short;  btakf 

rather  veutricose,  ristug  above  the  hinge  line  and  placed  about  half  way  be 

tweeu  [he  middle  and  the  posterior  end  ;  posterior  umbonal  slopes  oflen  rta- 

1  dered   soroeirhat  prominently   rounded  by  a   alight  flalleniag  of  tbe  ralret 

[<  behind  the  beaks,  Dear  tbe  truncated  margin;  llgsment  lance-oval  ia  fonn, 

I'  rather  abort,  and  placed  immediately  behind  the  beaks,  exactly  in  the  pcsttioB 

luld  expect  to  see  the  lunule  if  (he  shorter  side  of  tbe  valves  were  tbe 

or  ;  surface  with  a  polished  appearance,  and  generally  only  shosrinfBoe 

lines  of  growth,  but  in  some  exatnpica  also   having  obscurs  radiating  marks 

near  tbe  ventral  margin,  which  are  uearly  always  defined  on  internal  raiU. 

Length  of  a  large  specimen,    1  inch ;  height,  O'li'J   inch ;  convexity,  Mltj 
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A  careful  examination  of  the  typical  specimen  (now  before  ns)  of  Edmondiaf 
radiata,  of  the  Iowa  Report,  cited  abov'e,  has  clearly  satisfied  us  that  it  has 
the  ligament  on  the  short  side,  and  certainly  belongs  to  the  genus  we  have 
here  described,  and  we  can  scarcely  doubt  that  it  is  really  the  same  species  as 
our  type.  As  none  of  our  numerous  specimens,  however,  show  the  radiating 
markings  so  distinctly  as  that  described  by  Prof.  Hall,  we  have  concluded  to 
Tlew  them  as  belonging  to  a  smooth  variety,  which  we  propose  to  designate 
under  the  name  Uvit. 

Locality  and  position.  Near  base  of  Coal-measures,  Seaville  county,  Illinois. 
Prof.  Hall's  specimen  came  from  the  upper  beds  of  the  Coal-measures  at 
Grayville,  Illinois. 

GASTEROPODA. 

DlNTALIUX   AHNULOSTBIATUM,  M.  and  W. 

Shell  very  small,  rather  distinctly  tapering  and  slightly  arched ;  aperture 
and  section  circular  ;  surface  ornamented  by  regular,  distinct,  annular  costse, 
which  pass  around  a  little  obliquely  and  are  separated  by  rounded  furrows  of 
the  same  breadth  as  the  costse  themselves. 

Length  of  a  specimen  incomplete  at  both  ends,  0*28  inch ;  diam.  at  the 
larger  end,  0-06  inch  ;  do.  at  the  smaller  end,  0-04  inch. 

Of  this  delicate  little  shell  we  have  seen  but  a  single  specimen,  which  is 
imperfect  at  both  ends.  At  a  first  glance,  it  might  be  mistaken  for  another 
more  common  species,  of  near  the  same  size,  occurring  at  the  same  locality, 
and  which  we  are  inclined  to  think  is  the  />.  Afeekianum  of  Geinitz.  On  exam- 
ining it  under  a  magnifier,  however,  it  can  be  at  once  distinguished  by  its 
comparatively  strong,  regular  costac,  instead  of  mere  microscopic  lines  of 
growth. 

It  is  with  some  doubt  that  we  have  referred  this  little  shell  to  the  genus 
Dentalium,  because  its  small  size  and  comparatively  strong,  regular  costs  give 
it  much  the  appearance  of  the  non-spiral  part  of  the  shell  of  a  Ctteum.  It  is 
more  arched,  however,  and  more  tapering  than  we  generally  see  in  the  body 
part  of  shells  of  that  genus,  which  are  likewise,  we  believe,  unknown  in  any 
of  the  Palaeozoic  rocks. 

Locality  and  position.  Shales  over  the  Danville  Coal,  holding  a  position 
about  the  horizon  of  the  fifth  Coal  of  the  Illinois;  or,  near  the  upper  part  of 
the  lower  Coal-measures. 

Straparollus  (Ecomphalcs)  pbbnodosus,  M.  and  W. 

Shell  attaining  a  rather  large  size,  subdiscoidal,  or  with  the  spire  nearly  on 
a  plane  with  the  upper  outer  edge  of  the  body  volution ;  umbilicus  broad, 
moderately  deep,  and  showing  all  the  inner  turns ;  volutions  about  five  and  a 
half,  flattened-convex,  and  a  little  oblique  on  the  broad  periphery,  but  dis- 
tinctly carinated  near  the  outer  side  above  (the  carina  being  rugose),  while  a 
little  outside  of  the  middle  below,  tbey  are  prominent  and  ornamented  by  a 
row  of  moderately  distinct  nodes,  of  which  about  sixteen  may  be  counted  on 
the  last  turn  ;  those  on  the  last  half  of  the  outer  volution  becoming  nearly 
or  quite  obsolete  toward  the  aperture.  Upper  side  of  each  whorl  flattened 
and  sloping  distinctly  inward  from  the  carina  to  the  suture;  lower  side  of 
same  sloping  rapidly  inward  and  slightly  concave  just  within  the  prominent 
nodose  ridge,  and  then  rounding  rather  abruptly  into  the  umbilicus.  Surface 
marked  by  distinct  lines,  and  at  some  places  ridges,  of  growth ;  on  the  upper 
side  of  the  whorls  these  lines  pass  obliquely  outward  and  forward  from  the 
suture  to  the  carina,  thence  obliquely  backward  in  crossing  the  periphery ; 
while  in  crossing  the  under  side  they  curve  a  little  backward. 

Greatest  breadth  of  a  specimen  not  quite  complete  at  the  aperture,  2*50 
inches;  height  at  the  aperture,  about  0*84  inch. 
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This  ipecii^  ii  eridently  closely  allied  to  S.  nadcmi,  of  Sowerbj,  frvn  it* 
UouDMin  Limestane  of  Eoglaad.  It  maj  be  diatiDgaiihed,  howefer,  bj  iU 
touch  lei9  uonvei  periphery,  and  by  h&vju);  ite  carina  on  the  upper  sid*  ot  ttt 
outer  vrhorl,  De>ier  the  outer  side,  aa  well  aa  more  rngoile  from  an  apianil 
effort  to  form  irtegoUr  nodes.  The  true  nodas  aronnd  iht  prominent  porties 
of  ilB  under  aide  are  more  niimeraua  thftn  in  E.  noifonu  (which  hu  ten  iuilud 
of  fourteen  to  each  wharlj,  and  diS^r  in  being  more  irregular  and  cnrij 
nbiolete  on  tbe  Uet  balf  n'f  the  outer  wborl. 

Even  if  Hootfort's  oame,  SlrapjiroUut,  must  be  adopted  (or  this  geiiiii,  n 
tfaink  Sowerbj'a  name,  Euomphalut,  should  be  retained  in  a  Bubgeneric  ttaM 
for  these  plan  orbicular  apecirs  with  angular  wborls,  Buch  aa  E.  ptntanyulMU, 
for  tvbich  it  was  at  flrst  propOBed. 

Locality  and porilion.     Alton,  111.     Lower  Coal-measDres. 

BTBArABui.i.cs  (EuoHpaALi^s)  acBqiiADB^TDB,  H.  and  W. 

Shell  allnining  nearly  n  meiliuiii  size,  discoid  or  Bubplanorbicular,  concan, 
and  showing  all  the  whorls  bolli  aboie  and  below,  though  Ibe  coocaTiiy  ii 
deeper  below  than  above.  Periphery  nearly  flat,  raider  broad,  and  geocntllf 
more  or  lesi  oblique,  with  a  distinct  carina  at  the  upper  and  lower  edge*,  tllf 
fociDer  of  which  is  more  acute  than  the  other,  and  irregularly  crenate,  or  Mb- 
nodose,  and  projecting  nearly  npward,  while  the  lower  one  Is  a  little  rouaW 
and  projecta  outward.  Volutions  five  or  aix,  not  embracing,  nor  coiled  n- 
actly  in  the  aame  plane  ;  on  the  upper  surface,  each  sloping,  with  a  llilbt 
ooncaTity,  distinct];  inwnrd  ttota  the  marginal  cetina  to  Ibe  lutute.  while  iht 
flallencd  outer  aide  usually  hoa  an  obscure  longitudinal  inlcua  near  the  nppv 
and  lower  angles,  the  upper  one  being  a  little  deeper  than  the  other.  On  the 
under  side  the  whorls  elope  gently  inward  from  the  marginal  angle,  so  ai  to 
form  a  broad,  depreiaed-subconic«l  umbilicus.  Surface  marked  with  ntllK 
ftrongly  defined  lines  of  growth,  which,  at  placee,  become  anbimbncatjn;.  w 
form  little  irregular  rid;e«.  In  crosiiag  the  upper  aide  cf  the  wfaorit,  iAcm 
liues  start,  at  ttrst,  nearly  at  right  auglcs  out  from  the  suture,  but  cum  a 
little  backward  aa  they  approach  the  marginal  angle;  and  tnimediately  aRer 
craaaing  this  angle,  and  passing  downward  upon  the  nearly  Tertic ally  flatuned 
periphery,  they  are  deSected  a  little  forward,  but  soon  after  pass  straight  dowB 
to,  and  over  tbe  tower  marginal  angle  to  the  under  iidc,  where  they  «il«ail 
obliquely  backward  and  inward,  with  a  rather  diatinct  curve,  to  the  immediU* 
ricinity  of  Ibe  !Utare,and  then  curve  a  little  forward.  Aperture  and  seclioal 
of  Interior  of  whorls  aubcircular,  or  tranarersely  oval. 

Greateat  breadth  of  a  specimen  with  apparently  about  one-third  of  the  outtl 
volution  broken  away,  1-29  inches;  height,  0-SO  inch.  When  entire,  thii  ipt- 
cimen  was  probably  not  less  than  143  inchps  in  breadth. 

From  the  foregoing  description,  it  will  be  seen  that  this  shell  is  nearly  aUied 
to  the  common  western  Coal  Measure  species  figured  and  described  by  Prot- 
Hall,  in  his  Juur.  Geological  Report,  under  the  name  Euompkalia  rngoitit  (tinl 
E.Tugoiut,  Sowerby*}.  Indeed,  it  is  so  nearly  like  that  species  that  we  at  one 
time  suspeeied  that  it  might  be  only  a  gigantir  and  mare  ventricose  variety  of 
the  same.  Vet  on  comparing  our  shell  with  an  extensive  aeries  of  good  sp«> 
cimeuB  of  E.  tugomt,  Hnll,  it  \»  found  to  be  greatly  larger  than  any  knows 
authentic  examples  of  thiit  shell,  its  breadth  being  ■  little  more  tbao  twie* 
and  a  half  that  of  the  usual  mature  examples  of  B.  ruyeia:  Its  ombilku. 
and  the  concavity  of  its  upper  side,  are  also  proportionally  deeper,  panivularly 
the  former,  while  the  Battened  outer  side  of  its  whorlj  is  broader,  and  gener- 
ally less  oblique.  Its  lines  of  growth  also  differ  in  being  rather  distinctly  de- 
flected backward  at  the  mnrginal  angle  of  the  upper  side,  ao  oa  to  indicate  an 
obscure  sinus  of  the  margin  of  the  lip  at  tbe  termination  of  this  angle,  thoagh 
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Ikere  are  no  traces  of  a  band,  as  in  PUurotomaria.  This  character  would  pro- 
Iwblj  place  the  species  in  the  groap  for  which  the  name  SchizoMtoma  was  pro- 
posed bj  Bronn,  but  palaeontologists  have  generallj  regarded  the  type  for 
.whtoh  that  name  was  proposed,  as  not  being  sufficiently  distinct  from  Euom- 
phfOlui  to  be  retained  as  a  separate  genus. 

Associated  with  the  above,  a  single  specimen  was  found,  of  the  same  size, 
and  agreeing  very  closely  with  that  from  which  the  foregoing  description  was 
drawn  up,  but  differing  in  being  proportionally  wider,  and  not  so  oblique  on 
■  the  periphery,  which  is  also  more  convex  in  the  middle.  The  angle  of  its 
under  side  also  differs  in  being  a  little  farther  in  from  the  outer  margin,  and 
directed  downward,  instead  of  outward,  while  its  umbilicus  is  proportionally 
deeper.  This  may  be  a  distinct  species,  but  without  more  specimens  for  com- 
parison we  do  not  feel  willing  to  regard  it  as  being  entitled  to  a  separate 
name. 

These  shells,  including  E,  rugonu^  Hall,  and  E,  eatUUndet^  Conrad  (sp.),  are 
related  to  E,  quadrattu  of  McCoy,  from  the  Mountain  Limestone  of  Ireland, 
though  sufficiently  distinct  specifically.  At  one  time  we  were  inclined  to  think 
that  E,  rugotutf  Hall,  and  E.  eatilloidet^  Conrad,  together  with  a  few  others, 
should  be  separated  from  Euomphalua^  ander  a  distinct  generic  name ;  but 
after  seeing  the  large  species  we  have  here  described,  which  so  closely  connect 
these  little  shells  with  such  forms  as  E.  pentangulatut  and  E.  catilltu^  upon 
which  the  genus  was  originally  founded,  we  can  no  longer  doubt  that  all  of 
these  shells  really  belong  to  one  genus.  This  series  of  intermediate  forms 
connecting  the  small,  nearly  planorbicular  species  mentioned  above  with  the 
typical  forms  of  Euomphalus^  shows  clearly  that  none  of  the  former  belong  to 
Uie  articulate  genus  Spirorbitf  as  has  been  thought  by  some,  but  that  they  are 
really  true  mollusks. 

Locality  and  position.  Upper  Coal  Measures,  Montgomery  County,  Illinois. 
Collected  by  Mr.  6.  C.  Broadhead,  of  the  Illinois  Geological  Survey. 

SuBULiTES  iKrLATUS,  M.  and  W. 

Shell  very  ventricose,  subfusiform  ;  volutions  about  five  and  a  half  to  six, 
those  of  the  spire  moderately  convex  in  the  (external  ?)  cast ;  last  one  very 
large,  ventricose,  and  composing  much  the  larger  part  or  the  whole,  produced 
and  contracted  below  so  as  apparently  to  terminate  in  a  short  canal ;  aperture 
narrow,  rhombic  and  pointed,  or  angular  above  and  below;  suture  well  de- 
fined in  the  cast ;  surface  unknown. 

Height  of  a  specimen  with  apparently  about  two  whorls  at  the  apex,  and 
portions  of  the  lower  extremity  of  the  produced  body  whorl  broken  away,  1*85 
inches;  breadth  of  body  volution,  about  1*15  inches. 

It  is  barely  possible  that  this  may  be  a  ventricose,  fusiform  MurchiaoniOj  as 
we  only  know  it  from  rough  casts,  apparently  of  the  exterior.  As  it  shows 
no  traces,  however,  of  any  revolving  band  or  line,  and  has  much  the  general 
physiognomy  of  Subulitet,  we  have  concluded  to  refer  it  provisionally  to  that 
group. 

Its  most  marked  character  is  the  large  size  and  very  ventricose  form  of  its 
body  volution,  in  which  it  resembles  some  of  the  Carboniferous  species  of  Ma- 
crochtUut.  It  differs  from  these,  however,  in  the  produced  and  subcanaliculate 
peculiarity  of  the  lower  part  of  its  body  whorl. 

Locality  and  position.  Galena  beds  of  the  Lower  Silurian  :  Carrol  County, 
Illinois. 

CEPHALOPODA. 

Genus  NAUTILUS.  Auct. 

Subgenus  SOLENOCHILUS,*  M.  and  W. 

We  propose  the  above  name  for  a  group  of  Nautili  which  we  believe  to  be 

•  r»AJiv<  •  channel;  ;^iiXoc>  Hp. 
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tba  iftme  bb  Crypimtrat  of  D'Orbigny,  pubiisUed  in  18S0.     This  chtng*  of 
becomes  neceisary,  however,  bGcaaae  Dr.  BnrrAnde  bud  u*ed  ihe  n<Htii  C^ttvi- 
ttras  for  nnotber  widely  dislinct  Rroup  of  Cephalopoda  in  18-lC.     [l  il  in*  til 
has  since  changed  the  nnme  of  bin  genua  W  Areaeerai,  for  the  rc:v=  -  ■"•'  '  - 
Ireille  had  applied  tbe  name  Ciyplocgruilo  a  genua  of  n/fm^'r'- 
But  if  Lalreille'a  name  Crt/ptoeenu  is  not  considered  euSlcieiii : 
account  of  its  different  tcrminalion,  from  CrypWtrai  (which  "o 
is  tbe  case),  it  would,  for  the  eaiiic  rcuioD,  of  count,  be  eqnnll;  ' 
change  the  name  of  D'Orbignj's  group.     On  Ihe  other  hand,  if  we  ir^-i;il  Li- 
ireille'j  name  a«  being  digiinct  enough  to  permit  D'Orbigny's  nam*  to  nul 
also,  or  If  LatceiUe's  genua  is  not  a  valid  one,  iu  eiUier  cue  Dr.  Bunadi'i 
original  Daine  Cryptoctraa  would  have  to  be  retained  for  his  genus,  aud.  n  It  -I 
has  priority  of  date,  it  would  Btill  become  uecesaary  to  Sad  anoiber  nana  r~ 
the  group  described  by  D'Orbigny. 

Tbe  type  of  D'Orbiguy's  group  was  JVauIi2iiii{or*aIi(  of  Phillipa,  only  kaovB,  I 
we  believe,  from  a  mere'  fragment,  showing  the  siphunc1«  to  bu  marginal, « 
on  the  outer  side  of  the  cnrve,  as  in  AmmBniia.*    In  tbii  coontry  wo  alnir 
know  several  Carboniferous  species  tbat  agree  with  D'Orbigny 'b  type  tl4 
character  or  position  of  tbe  siphunde,  and  «e  Gnd  in  all  of  these  aaot'-'^ 
markable  peculiarity  of  the  lip  on  each  aide.     That  is,  it  it  drawn  »< 
form  a  kind  of  little  canal,  or  epout-like  cbBUDel,much  as  we  see  i 
gondola.  Adams.     A  good  example  of  one  of  tbete  sbelli  i«  figured  ai 
by  Dr.  White  and  Prof,  St.  John,  under  the  name  lfautaiu\CrypfoaTt)  A 
g'eri,  in  vol.  i,  p.  12-1,  of  the  Trnusactioua  of  tbe  Obicngo  Academy  of  SrM 
for  lB6Ti  and  this  maybe  regarded  as  tbe  type  of  the  group.     It  also  tad 
our  A'.  ( Cri/ptattrat)  Ltiili/i,  N.  (Cfspl.'i  eapax,  and  the  speciei  described  hif 
wiib  possibly  our  A'.  (Crgpt.)  Ro^kfOrdmii: 

The  mere  fact  that  these  shells  have  tbe  slpbuncle  marginal,  ■«  in 
ta,  would  perhaps  not  alone  be  a  auOiclent  reason  for  placing  them  ii 
rale  gronp  from  tbe  typical  Nautili,  since  the  sipliuncle  occupies  rnr 
Siliona  in  the  different  fossil  speciea  of  the  latter.  Bat  when  w*  t 
cousiderution  the  additional  fact  tbat  tbe  marginal  position  of  the  sipM 
in  these  shells  is  always  accompanied  by  tbe  peculiar  charaoter  of  tbe  U 
have  described,  it  becomes  of  more  importance. 

NantiLus  (SaLiNocHiLCs)  collectds,  M.  and  W. 

Shell  thin,  attaiaing  a  moderate  siie,  slightly  compressed  or  subglob 
general  farm;  umbilicus  rather  Gmall,   but  deep,  perforated,  and  plfl 
with  very  abrupt  walls,  particuliLrly  near  the  aperture.     Volutions  ab«f 
and  a  half,  increasing  rapidly  in  a\ie,  and  a  little  wider  tranaverscly  tbu 
dorso-ventrnl  diameter;  moderaleiy  embracing,  with  a  aubqnadrangold 
lion,  the  angles  being  rounded,  and  the  lateral  and  outer  or  ventral  a: 
more  or  less  Battened.     Septa  moderately  concave,  distant  about  a 
the  transverse  diameter  oF  the  volutions   at  the  point  of  measnremtBl 
thowiug  a  slight  backward  curve  in  crossing  the  sides  and  periphery]! 
ture  targe,  and,  as  near  as  cao  be  detormined  from  the  specimena,  with  w 
quadrangular  or  en  be  ire  ular  outline,  more  or  leaa  ainuous  on  tba  Inui 
for  the  reception  of  tbe  small  inner  turn  ;  siphuncle  small.     Surface  ■ 
or  only  showing  small  lines  of  growth. 

Greatest  diameter  of  a  small   specimen,  with  body  chamber  broken  I 
t'TO  inch  ;  Iransterse  diameter  of  same,  about  1-15  inch. 

As  in  other  species  of  Ibis  group,  the  small  siphuncle  is  so  very  n 
contact  with  tbe  ventral,  or  outer  aide,  that  in  caata  with   tbe  shell  i 
it  often  gives  Ihe  appearance  of  a  very  narrow,  deep  lobe  along  the  mid 
tbat  tide.     It  is  easy  to  see,  however,  tbat  Ibis  appeamnce  ia  merely  pn| 

Blur«on|i,  T'J.  isl.  i.  of  his  Manual  or  CoDchologr.  undent 
1*11,  tiottctif.  a  Bhell  oarlMiilJ  not  Delonging  to  DUrblrnyi  ■ 
it  buv  if  coneatly  flgured.  bsLonging  to  the  Jiii»H.i(u*»^ 
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by  the  breaking  awaj  of  a  thin  part  of  the  matrix  between  the  Biphnncle  and 
the  outer  shell.  None  of  our  specimens  are  in  a  condition  to  show  the  mar- 
gins of  the  lip,  but  some  of  them  show  very  clearly  the  commencement  of  the 
protuberance,  or  pinching  up  of  the  margin  on  each  side  near  the  umbilicus, 
•Tidently  terminating  at  the  aperture  in  the  usual  spout-like  auricles.  The 
lines  of  growth  also  show  the  same,  by  their  flexures  on  each  side. 

Specifically  this  shell  is  probably  most  nearly  allied  to  our  N.  {Solenoehilus) 
Liidyij  from  the  Keokuk  division  of  the  Lower  Carboniferous,  though  it  differs 
in  having  more  rapidly  expanding  and  subquadrangular  whorls,  which  are 
also  slightly  embracing  at  the  aperture,  instead  of  being  merely  in  contact. 
Its  Tolutions,  however,  are  much  less  rapidly  expanding  than  in  our  N.  {Sol.) 
eopox,  or  in  N,  Springeri  ot  White  and  St.  John,  as  well  as  different  from  both 
in  their  subquadrangular  form. 

Locality  and potition.  New  Providence,  Indiana,  from  a  limestone  of  the  age 
of  the  St.  Louis  division  of  the  Lower  Carboniferous. 

Subgenus  TEMNOCHILUS,  McCoy. 
Nautilus  (Tsiinochilus)  latus,  M.  and  W. 

Comp.  N.  nodocarinatus,  M'Chesney,  1865.  Illustrations  Palaeozoic  Fossils, 
pi.  3,  fig.  6  (5  by  error,  in  explanations  of  plate.)  Not  y.  nodoearinttut  of 
same  author  in  text  of  same  paper  (1860)  p.  66. 

The  only  specimen  of  this  fine  species  we  have  ever  seen  consists  of  about 
half  of  one  volution,  which,  being  without  septa,  must  belong  to  the  part 
composing  the  last  or  body  chamber,  originally  occupied  by  the  body  of  the 
animal.  It  is  broken  at  both  ends,  and  measures  around  the  curve  of  the 
outer  side,  8*50  inches,  with,  at  the  larger  end,  a  dorso-ventral  diameter  of 
3*10  inches,  and  a  transverse  diameter  (including  the  nodes)  of  3-60  inches. 
The  dorso-ventral  diameter  at  the  smaller  end  is  about  1*60  inches,  and  the 
transverse  about  2*40  inches.  A  section  of  the  body  volution  is  transversely 
subelliptical,  with  a  tendency  to  an  oblong  outline ;  the  outer  (often  called 
the  dorsal)  side  of  the  whorl  being  very  broad  and  flattened  convex,  and  each 
lateral  margin,  exclusive  of  the  nodes,  being  rather  narrowly  rounded,  or  a 
little  flattened,  while  the  inner  side  is  a  little  concave.  The  broad  flattened 
outer  side  has  two  very  obscure  longitudinal  ridges,  with  a  distinctly  flattened 
space  between.  Along  each  (so-called)  dorso-lateral  margin  there  is  a  row 
of  prominent  flattened  nodes,  arranged  at  intervals  of  about  their  own  greater 
(antero-posterior)  diameter.  About  sixteen  of  these  nodes  occupied  each 
side  of  the  outer  or  last  volution.  The  inner  side  of  the  whorl  rounds  regu- 
larly into  the  umbilicus,  which  appears  to  be  wider  than  the  dorso-ventral 
diameter  of  the  volution  at  the  aperture.  The  surface  is  without  longitudinal 
lines,  but  the  strise  of  growth  are  moderately  distinct,  especially  on  the  broad 
flattened  outer  side,  where  they  make  a  deep  backward  curve  in  crossing,  so 
as  to  indicate  the  presence  of  a  very  deep  sinus  in  the  lip  on  that  side  of  the 
aperture  of  the  shell. 

In  the  specimen  described,  the  substance  of  the  shell  is  thin,  and  scarcely 
mineralized,  though  it  retains  no  pearly  lustre. 

This  species  resembles  very  closely  the  form  flgured  by  Prof.  McChesney  in 
the  memoir  cited  at  the  head  of  the  foregoing  description,  and  referred  by 
him  (by  mistake)  in  the  explanations  of  his  plates,  to  his  N,  nodoearinatug. 

Our  shell  differs,  however,  in  not  having  so  many  nodes,  as  well  as  in  hav- 
ing a  proportionally  wider  umbilicus,  and  particularly  in  having  the  sides  of 
its  whorls  rounding  regularly  into  the  umbilicus,  instead  of  being  subcarinate 
around  its  margins. 

Locality  and  position.  Carbon  Cliff  Mines,  Rock  Island  County,  Illinois. 
Lower  Coal-Measures. 
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SiCTiLra  (Tksujdchiicb)  Wwtiowi,  M.  «iid  W. 

Shell  aliHining-  a,  modernielT  litrge  aiie,  subdiaccridal  ;  perlpbery  bi 
nenrl;  flnt,  the  middle  third    being   ralhtr  dietincIl.T  UuUi-nrd,  wbll*  01 
tide  of  this  lli«re  is  a  verf  ellgtat  dope  onlwaril  to  tbe  laternl  tnar^na, 
hiliciii  broad,  modemtctj  iftp,  and  showing  nenrij  the  fill!  br«adlb  d 
inDT  volDlion  on  each  aide.     Volatiuns  HppareDllj  alionl  four  and  ■ 
iritb   trsDirerfe  diamcUir  nearly  one-lhird  grraler  than  Ibv  durM-vT 
each  ornameiited  around  the  lateral  mnrgina  of  the  broad  periphery  bf 
siiteen  ver;  prominent,  ronnd^d  nodes,  wbli^b  project  obliifnoly  tiDtl 
aa  angle  about  intermediate  bettreen  tbe  genrral  plane  of  Ibe  ahell  al 
of  Ibe  broad  periphery,  those  -on  opposite  aides  being  Dliernatelyw 
from  tbcao  rows  of  nodes  the  sides  s1o|ib  abruptly  inward,  with  •  n 
convcxily,  to  their  inaer  margina  nilbin  tbe  nmbiiicns      Surfae*  u 
ratber  well  deflned  linei  of  grirwib,  which  curve  gently  backward  In  i^ 
the  sides  of  tbs  irboria  frotn  Uie  iuaer  margin,  and  make  a  stronger  '   ' 
curve  in  crossing  tbe  periphery,  so  as  to  iadicale  tbe  presence  < 
ronoded  einus  in  the  outer  margin  of  the  lip.  {Sipbancleand  septa  n 

Greatest  breadth  of  a  spceiruen  with  a  part  of  Ibe  outer  lolotion  bP 
away,  460  inches  ;  transverse   diameter  of  outer  tarn,  aieasui-ing  acri^ 
periphery  without  ini-Uiding  the  nodes,  2'4S  inches ;  do.  including  the  nodi 
2'9S  inchee  ;  dorao-veatral  diameter  of  the  outer  volution,  1-66  inchei. 

This  ipecics  li  evidently  cloaely  atlieil  to  the  laat,  in  form  and  geaer^  a| 
pearance,  but  differs  in  baving  lis  solutions  proportionatly  narrower.  mntS 
ing   at  right  auglea  to  (he  pUne  of  the  shell.    Ita  most  marked  diffen«M,'j 
however,  conaisls  in  the  form  of  its  nodes,  which  are  round,  Instead  of  ta""" 
distinctly  cnmpreaaed.     It  seems  to  be  also  related  li 
erby,  but  differs  from  tbe  published  figures  of  thai  a| 
phery  proportionally  broader,  and  distinctly  more  flaltrned ;  while  JB  » 
are  placed  nearer  tbe  outer  margin  of  tbe  wborU,  as  well  as  more  prnmlnM 
From  N.  Oecidinlatit,  Swallow,  (=  .V.  guadrangutar,,,  McCheaney),  it  wiU  M 
readily  distlnguisbod  by  tbe  greater  transverse  diameter  of  its  wborli.  whtttj 
are  also  without  the  flattened  aides  of  that  species,  and  d 
two  mesial  rows  of  nodes  on  the  peripberj. 

Thia  specific  name  of  this  fine  Nautilut  is  given  In  honor  of  Dr.  J.  C.  WUfc. 
low.  of  Daurilte,  Illinois,  to  whom  we  are  indebted  for  the  use  of  the  ipedBW^ 
nom  which  the  description  wae  drawn  up. 

laeaUtgand  pwilian.  Dauville,  Illinois,  from  the  shale  over  the  Rtlb  ititt, 
coal,  of  tbe  corrected  Illiaoi«  section  ;  being  near  the  horizon  of  the  nppW' 
part  of  Ibe  Lower  Coal -Measures. 

N'AHTtLDtt  (Txhnodsilub)  Coxanm,  M.  and  W. 

Shell   rather  small,  snbdiscoidal,  broadly  rounded,  or  depretsed   cioMK 

over  Ibe  periphery;  nmbilicnn  wide,  rather  deep,  perforated,  and  shovOf 

more  than  ibree-fourtbs  of  the  dorso-ventral  diameter  of  each  inosc  Ul>> 

Volutions  about  two  and  a  half  to  three,  increasing  gradually  In  aiii,  Miltf 

»ly  than  dorto-ventrally,  very  slightly  concave  along  ifa*  doraal  ■> 

side  for  Ibe  reception  of  the  periphery  of  each  luceeedin 

or  less  narrowly  rounded  (aubangnlar  in 

cnted  by  about  lineea  Small  nodea  around  the  middle' of  each  (its. 
from  which  point  the  inner  aide  rounds  very  abruptly  into  the  nmbilicw. 
Septa  eeparaled,  on  the  outer  or  ventral  side,  by  apaee  aboal  one-Gflh  ot  out- 
aliih  the  transverse  diameter  of  the  volutions  at  the  point  of  mtaaufeniUit; 
arching  very  slightly  backward  in  crossing  the  periphery.  Body  chaabM 
composing  about  half  of  ihe  outer  volution.  Sipbuncle  Bmall,  and  liiuald 
subceolrnlly,  or  somewhat  nea,rur  the  outer  side.  Surface  ornamented  will 
ijiitincl,  regular,  longiiodinul,  raised  lines,  or  small  coslu',  narrower  than  (hi 


:eeeding  turn  witlilSi 
mall   rpecimens)  at^ 
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ronaded  furrows  between  ;  those  along  the  middle  of  the  ventral  or  outer  side 
being  smaller  and  more  crowded  than  those  toward  the  lateral  regions ;  cross- 
ing these  are  namerous  very  fine,  crowded  striae  of  growth,  which  curve 
strongly  backward  in  passing  over  the  periphery,  parallel  to  the  margin  of 
the  very  profound  sinus  in  the  lip  on  the  ventral  side.*  Aperture  trnns- 
versely  oval. 

Greatest  diameter  of  a  mature  specimen,  2*23  inches;  thickness,  or  trans- 
verse diameter}  about  one  inch  ;  dorso-ventral  diameter  of  last  turn  near 
aperture,  0-86  inch. 

Among  the  specimens  before  us  there  seem  to  be  two  varieties,  which  may 
possioly  prove  to  be  specifically  distinct.  One  of  these,  which  we  regard  as 
the  typical  form  of  the  species,  has  the  periphery  very  depressed-convex, 
while  in  the  other,  this  part  is  distinctly  more  convex  or  rounded.  As  they 
agree,  however,  apparently  almost  exactly  in  all  other  characters,  and  both 
forms  vary  somewhat  in  the  convexity  of  the  periphery,  we  are  inclined  to 
view  this  as  merely  a  sexual  difference.  In  the  more  convex  forms  the  lateral 
nodes  seem  to  be  generally  a  little  more  inclined  to  become  slightly  elongated 
in  the  transverse  direction  of  the  whorls,  though  this  character  appears  not 
to  be  entirely  constant.  In  both  forms  the  longitudinal  or  revolving  surface 
ridges  and  furrows  become  nearly  or  quite  obsolete,  toward  the  aperture,  on 
the  outer  volution. 

Internal  casts  of  this  species  seem  to  be  almost  exactly  like  specimens 
figured  by  European  authorities  under  the  name  N".  tubrculatus^  Sowerby.  As 
that  species,  however,  attains  a  much  larger  size,  and  has,  according  to  Prof. 
McCoy's  description,  a  very  large  siphuncle,  while  none  of  the  figures  or  de- 
scriptions of  it  we  have  seen  either  show  or  mention  the  distinct  longitudinal, 
or  revolving  costae,  so  well  defined  on  the  surface  of  our  species,  we  can 
entertain  no  doubt  in  regard  to  its  being  clearly  distinct.  It  is  true  the 
figures  of  N,  tuberculatiu  alluded  to  all  represent  only  internal  casts,  while 
the  longitudinal  markings  mentioned  on  our  shell  are  not  seen  on  internal 
casts  ;  but  it  is  scarcely  possible  that  such  markings  would  never  have  been 
observed,  as  impressions  in  the  matrix,  if  not  otherwise,  had  they  existed  in 
Sowerby's  species. 

This  species  is  named  in  honor  of  Prof.  E.  T.  Cox,  State  Geologist  of  In- 
diana. 

Locality  and  position.  Three  miles  west  of  New  Providence,  Indiana  ;  from 
a  light  gray,  brittle  limestone,  of  the  age  of  the  St.  Louis  division  of  the  Lower 
Carboniferous. 

LiTDiTES  Gbaptonbnsis,  M.  and  W. 

Shell  rather  Fmall,  with  isolated  portion  discoid,  planorbiciilar,  and  slightly 
concave  on  both  sides;  volutions  four  or  more,  slightly  embracing,  increas- 
ing very  gradually  in  size,  with  transirerse  section  nearly  or  quite  circular, 
excepting  the  slight  concavity  on  the  inner  side.  Surface  ornamented  by 
numerous  distinct,  very  regularly  arranged  costse,  which  cross  the  sides  of 
the  volutions  very  obliquely  backward  from  the  inner  side,  curving  strongly 
backward  as  they  approach  the  periphery,  and  after  crossing  the  middle  of 
the  same,  again  deflected  forward  as  on  the  opposite  side,  thus  indicating  a 
profound  sinus  in  the  outer  side  of  the  lip ;  the  sinus  being  very  narrow,  but 
not  exactly  angular  at  its  termination,  and  widening  rapidly  forward  ;  fine, 
somewhat  imbricating  striae  of  growth  also  run  parallel  to  the  costal.  Septa 
apparently  moderately  distant  and  running  nearly  straight  across  the  sides. 
Siphuncle  and  free  part  of  the  body  chamber  unknown. 

Greatest  diameter  of  the  coiled  part,  2-10  inches  ;  transverse  diameter,  0*54 
inch  ;  dorso-ventral  diameter  of  outer  turn,  about  0*52  inch. 

*  This  would  be  the  dorsal  sido  according  to  the  nomenclature  in  most  general  use. 
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As  we  hare  not  seen  the  aipbunde,  or  Ihe  free  pari  o!  the  body  cta«BH 
thia  G|iccie3  it  tanj,  possibly,  nat  be  a  triio  Lituite.     Still,  M  ihtreisnl 
(liglltest  appenrnDce  of  nnj'  obliqiiitj  oftbe  vohitionj,  m  in  the  gcnnl  Ti 
ccrat.  we  bare  scarcel;  IMJ  doabt  la  regard  lo  its  being  a  true  LUuitc. 
pared  wi\)\  LUuiM  Marihii,  of  H«ll,  (20lh  Ann.  Rep.  Rei^ms  Cair..  K.V.,pl   I 
IS,  flgl.  6  And  7,)  from  the  same  horfzoQ,  nt  Kankakee    '       '  '     "'  '      ' 


acnatUr  and  much  D 
or  deeper  backs-ard 
of  being  flattened,  g 
/..  iTrBchahlu)   antnooiui 

raws  quite  as  wide  as  ihe 
of  the  Gner  Bculpluriug  s( 


seen  to  dilTer  in  baring  its  Tolatiuc 
pss  rnpi^Dj  iorreaaing  in  siM,  aad 
:to9elf  arranged  coatc  lu coats  ali 
e  in  crossing  th«  peripher;,  which 
the  ilarihlt,  la  general  appearai 
t,  of  Conrad,  from  the  Lower  3il 
liqae,  and  differ  in  being  aeparnted  bjr  roandad 
~  -~  themaislTes;   while  its  sarface  ahoHS  di- ' 


la  rounded  ll 


a  rhat  shell. 


CBUSTACEA. 


PflRL 


inJ  n. 


Attaining  a  large  size.    Head  and  thorax  unknown.    Pj-gidiUBi  eentell 
the  length  being  very  nearlj  four-fifths  liie  breadth,  very  convei ;  pi 
margin  obtusely  rounded;  lateral  marging  diverging  rapidly  forwar  ^ 
COD  rei  outlines.  Aiial  lobe  well  deQned,  obtuse,  and  rather  protnioent  b< 
and  gradually  widening  forward,  with  nearly  straight  sides  ;  rather  ditd 
more  eleTaled  than  the  lateral  lobes,  which  it  nearly  equals  in  breadth  ] 
anterior  end,  as  seen  In  a  direet  view  from  abore,  but  one-fourth  I 
than  ibe  tatter,  measuring  orer  the  curie  of  each  ;  ahoning  sixteen  ( 
|«Fn  alraigbt,  well  defined  segment,  each  of  which  i>  proiideil  with  lUfl 
tuberi-laa,  arranged  so  as  lo  form  ail  rowa.     Lateral  lobes  with  about  (of 
segments  each,  the  very  short  posterior  ones  being  nearly  on  i 
anal   lobe,  nbile  the  others  grow  gradually  more   trausverse 
as  to  show  only  a  moderate  obliquity  toward  the  front ;  alt  rileadinsfl 
so  as  to  leave  only  a  very  narrow,  undefined,  smooth  margini 
each  oruamented  hy  from  two  or  three  to  about  twelve  tubercles,  the  \ 
increasing  regularly  with   Ihe  length  of  the  segmenld  toward  Ihe  a 
Surface  uetween  the  segments  and  tubercles  amaoth, 

Length  of  pfgidium,  U'^fi  inch  ;  breadth,  1  i!i  inches;  conveg 

This  fine  apeciea  resemblea  F.  ornatia,  Portlock,  perhaps  more  ne> 
any  ulher,  but  it  attains  a  larger  aize,  and  its  pygidiuni  is  more  broadly  n 
behind,  with  ita  meaixl  lobe  less,  rapidly  tapering  posleriortj )  wbUe  lA. 
of  tuberclw  on  the  aegments  of  its  lateral  lobes  are  distinctly  more  noaj 
In  general  ouiline,  its  pjgidium  more  nearly  resembles  a  rorm  Ggtf^ 
Prof,  de  Koninck,  under  the  nacne   PkiUipiia  gimmutiftra,  Phillips,  (Ai 

Fobs.,  pi.  Ilii,  fig.  4),  tbou)[h   its  axial   lobe  is  distiuctty  nftm   " 

Uleml  lobes  ate  merely  provideil  with  tubercles,  along  the  aegiuenlc,  i| 
of  short  spines. 

Lotalilji  and  poiilion.     Einderliook,  Pike  County,  111.     BuTliDgloi 
of  the  Lower  Carboniferous. 


pBlt-LIFBI*  (GbI 


ss)t 


),  M.  and  W. 
0  Ibe  length  a 


Entire  outline  elliptical,  Ihe  breadth  being  tc 
phalic  shield  forming  more  than  a  semi-circle,  round  in  front  and  oMlIf 
■traigbt  bebiad;  po ale r lor  late r«l  angles  terminating  In  abort,  abruptly  poiBlM 
spines  elleuding  back  <u  the  anterior  edge  of  the  third  thoracic  segnmiL 
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Glabella  rather  depressed  convex,  wide  anteriorly  and  narrowinjc  posteriorly 
to  the  neck  farrow,  just  in  front  of  which,  and  connected  with  the  palpebral 
lobes  on  each  side,  it  has  a  single  small,  obscure  lateral  lobe ;  neck  furrow 
broad,  and  well  defined  both  across  the  glabella  and  across  the  posterior  mar- 
gins of  the  cheeks ;  neck  segment  rather  wide,  depressed  below  the  level  of 
the  highest  part  of  the  glabella  in  front  of  it.  Eyes  of  moderate  size,  rcniform, 
nearly  as  prominent  as  the  glabella,  placed  but  little  in  front  of  the  continua- 
tion of  the  neck  furrow  across  the  checks,  npparcntly  smooth,  but  showing, 
when  tbe  outer  crust  is  removed,  numerous  very  minute  lenses  beneath. 
Cheek  sloping  off  rather  abruptly  from  the  eyes  to  the  thickened  margin, 
which  does  not  continue  around  the  front  of  the  glabella ;  facial  sutures  cut- 
ting the  anterior  margin  in  front  of  the  eyes  before,  and  a  little  outside  of 
them  behind. 

Thorax  nearly  twice  as  wide  as  long,  distinctly  trilobate ;  mesial  lobe  but 
moderately  prominent,  nearly  twice  as  wide  as  either  of  the  lateral  lobes,  its 
eight  segments  merely  rounded  and  without  furrows.  Lateral  lobes  narrow  ; 
pleare  curving  moderately  downwards  at  less  than  half  their  length  out  from 
the  axial  lobe,  but  not  distinctly  geniculated,  each  provided  with  a  furrow  ex- 
tending nearly  half-way  out.  Pygidium  approaching  semi-circular,  with  the 
anterior  lateral  angles  obliquely  truncated  ;  mesial  lobe>but  slightly  wider  an- 
teriorly than  the  lateral ;  segments  about  eleven  ;  lateral  lobes  with  eight  or 
nine  segments. 

Surface  finely  granular,  the  granules  being  most  distinct  on  the  glabella, 
and  the  segments  of  the  mesial  lobe  of  the  thorax. 

This  species  will  be  at  once  distinguished  from  our  P,  Portloekii,  from  the 
same  horizon,  by  its  much  broader  and  less  ventricose  glabella,  and  the  pecu- 
liar tuberculiform  eyes  of  that  species,  as  well  as  by  the  broader  and  less  pro- 
minent mesial  lobe  of  the  pygidium,  in  the  form  under  consideration. 

Locality  and  position.  Crawfordsville,  Indiana.  Keokuk  division  of  the 
lower  Carboniferous  series. 

AsAPUUS  (IsoTBLUs)  VIGILAN8,  M.  and  W. 

Body  small,  elliptic  in  general  form,  and  moderately  convex.  Head  rather 
more  than  half  as  long  as  wide,  approaching  a  subcrescentic  outline,  with  tbe 
posterior  lateral  angles  abruptly  rounded  or  subangular ;  anterior  margin  ap- 
parently somewhat  narrowly  rounded  ;  posterior  outline  broadly  and  distinctly 
concave,  but  rather  straight  along  the  middle,  without  any  traces  of  marginal 
or  occipital  furrows.  Glabella  not  rising  above  the  general  convexity  of  the 
head,  and  entirely  undefined  by  any  traces  of  dorsal  furrows.  Eyes  situated 
about  their  own  antero-posterior  diameter  in  advance  of  the  posterior  margin, 
and  apparently  about  half  way  between  the  latter  and  the  front,  rather  widely 
separated  from  each  other,  and  very  prominent,  nearly  round,  and  truncato- 
snb-conic  in  form  ;  visual  surface  elevated  almost  entirely  above  the  general 
convexity,  and  curved  around  so  as  to  form  about  three- fourths  of  a  circle, 
presenting  a  smooth  surface ;  palpebral  lobes  as  elevated  as  the  eyes,  and  much 
contracted,  or  merely  connected  with  the  gUbella  on  the  inner  side  by  a 
narrow  neck.  Facial  sutures  extending  obliquely  outward  and  backward  from 
the  eyes  behind,  so  as  to  intersect  the  posterior  margin  about  half-way  be- 
tween a  line  drawn  longitudinally  through  the  middle  of  each  eye,  and  the 
posterior  lateral  margins  of  the  cheeks;  and  in  front,  at  first  curving  slightly 
outward  a  little  in  advance  of  each  eye,  beyond  which  point  they  converge 
forward  so  as  apparently  to  intersect  the  front  margin  in  such  a  manner  as  to 
leave  a  rather  narrow  anterior  edge  to  the  glabella.* 

Thorax  longer  than  the  head  or  pygidium,  as  measured  over  the  curve  of  a 

•As  the  specimen  is  imperfect  here,  it  is  possible  these  sutures  may  not  reach  the  an- 
terior margin  in  Croat. 
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rolled-np  specimen,  tbowing  icarECl;  imy  tracet  of  (rilobMlon,  ftnd  eaafnut 
of  eight  segments.  Meaiftl  lahe,  Ha  iailicated  b;  very  rHint  im^ircHlnD  on  tali 
aide  of  Lhe  body  segment,  Tvrj  wide  and  depressed,  vrilli  SFKinvnU  aru]f  Ifl. 
Lateral  lobe)  rety  narrov,  ilopioR  off  rej[ularlj  from  Ilie  medal  oni  no  nd 
aide ;  pleuric  without  furrows,  and  nith  the  exposed  surfaccB  seea  in  a  nlM- 
up  apecimen,  narrowing  off  laterally  verj  rapidly,  tvilh  a  stroR);  bactowt 
curTc;  all  more  or  tels  aoKular  nt  the  exlremily,  the  poslctior  oni*  bcflf 
rather  pointed  ;  lapping  surfnces  appurcallj  iride. 

Pjgidium  sobtrigoonl  and  of  near  the  same  ijze  us  the  brad,  «Dlirelj'  ■!' 
aa^  indi«atIoDa  of  irilobalion  or  segments. 

Whole  surface  gmootb,  excepting  a,  miaale  pilling,  moit  distiact  <>< 
mocable  cheeks. 

Length  (mcaaorinK  over  the  corre  of  the  spedmen  as  rolled  togelher), Ml ' 
inches  ;  breadth,  1-30  inch  ;  Icagth  of  bead  at  the  middle,  about  0-76  lr^~ 
breadth  between  lhe  eyes,  0-41  inch  ;  height  of  eyet  on  the  DuU>r  side.  Ml; 
invh.  Breadili  of  axinl  lobe  of  thorax,  OttS  inch  ;  antero-poaleriot  dlawAPl 
oi  each  of  tbe  Erst  four  or  flie  aegtaenla  of  same  neai'  middle,  Q'15  inch. 

This  species  seems   not  to  be  nearly  related  In  any  of  Ibe  described  ftrM 
with  wbieh  we  are  acquainted.     Its  most  marlied   cburaclers  are  lb«  proBi- 
nence  of  its  eyes,  aod  tbe  almost  entire  abeeace  of  any  traces  of  trilnbstlMil 
its  thorax  and  pygidium,  as  well  as  the  great  breadth  of  the  ni-sinl  |iilii>  niiin 
sntne,  aa  indicated  by  a  very  obscure  depression,  and  a  minuti' 
tbe  anterior  margin  of  each  thoracic  segment,  on  a  line  nearly  '" 
edee  of  each  eye.    These  11  lite  projections  do  not  extend  upwm  ' 
and  St  iniD  corresponding  notches  in  the  posterior  margin  oi  ^.. 

segment  in  front.     As  [be  anterior  margin  of  ita  head  and  Ibe  |i„.: .-^ 

of  ils  pygidium  are  In  the  specimen!  more  or  less  imperfect,  we  taunul  J''"^. 
mine  exactly  their  ouliioes.  ^il 

In  some  ruspectg  ibis  species  resembleayonng  indiridaaJ)  of  iMOtdut  mifUtn 
of  Lock,  though  it  differs  in  not  having  lis  cheekj  produced  into  pointed  Wq 
minaliona  behind,  white  Ils  eyes  nre  more  prominent  and  situated  farther  fH 
ward,  and  the  mesial  lobes  of  ils  thorax  much  less  defined  and  dilliBdW 
wider.  Its  pleuric  also  differ  in  being  angular,  or  a  Utile  pointed,  instead  a 
ronnded  at  the  ends.  f 

Locaiily  andpotitirm.  Carrol  County  and  Osage  County,  IlUnoii,  Cincin- 
nati group  of  the  Lower  Silurian. 

Illandb  (BcnABtos)  GaxFTONExaii,  M.  and  W. 

Attaining  a  ratber  large  sine.  Bead  (as  determined  from  inicmal  eirt| 
transversely  sabelliptic,  as  seen  froia  abore,  when  placed  with  lhe  uoder  MM 
on  a  horizonlal  plaie,  ils  bread  lb  being  to  its  length  rery  nearly  as  iauUj. 
moderately  convex,  the  height  being  ralher  dislinclly  less  than  half  W. 
breadth,  and  the  tnosl  prominent  part  a  little  behind  tbe  middle,  wbil*  dl 
curve  over  the  middle,  from  its  posterior  to  iia  anterior  margin,  form)  obeVAi 
quarter  of  a  eircle.  Anterior  margin,  as  seen  h'om  aboTB,  preteuting  a  uttHj 
transversely  semi-elliptic  curve,  and  a  subreetangular  ontline.  ae  seen  ll>h 
side  view;  lateral  margins  rather  narrowly  and  regularl]'  Toundnd  in  ondiM)' 
into  the  posterior  side.  Axial  fnrrows  dislinct.  converging  forward  to  a  fdit 
nearly  opposite  tbe  middle  of  ench  eye,  where  they  lenninale  la  little  flatltnrf 
oval  impressions.  Eyes  large,  forming  nearly  aemi. circular  curves,  wllhlbtiT 
posterior  ends  as  near  the  posterior  as  to  the  lateral  margins  of  lb«  hsal; 
each  with  a  broad,  very  deep,  rounded  furrow  around  beneath  it»  outer  lUU, 
aa  ns  to  form  n  kind  of  obtuse  shoulder  below,  from  which  the  cheeks  dtopsl 
nearly  vertically,  with  a  slight  convexity  of  outline,  to  the  iuferiur  ualitlMi 
palpebral  lobes  less  elevated  tbnn  ibe  middle  of  lhe  glabella,  atid  alaplng  > 
little  outward,  wilh  an  even  convexity  over  their  whole  aurface;  visual  mit^Ci 
forming  rather  unrrow  convex  bands,  and  showing  (in  Ibe  internal  nat)al 
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•  ■apiflsr  nvmeroua  verj  mioate  reticulations.  Facial  satares  cnttinc^  the 
■tenor  BArgin  distioctlj  witliin  a  line  drawn  antero-posterioriy  through  the 
eodi  of  each  eye,  and  intersecting  the  posterior  margin  nearly  on  a  line 


tU  tke  middle  of  each  eye.  Rostral  shield  flat,  with  a  subfusiform  outline 
Mdobtaw  lateral  extremities;  just  three  times  as  wide  as  its  antero-posterior 
CiBfter.  Surface  of  the  internal  cast  of  the  whole  upper  part  of  the  head 
thhoii  IiDea  or  farrows,  but  rather  distinct  transverse  furrows  are  seen  on 
Ike  rostral  shield.     (Body  and  other  parts  unknown.) 

Uogth  of  head,  about  1  20  inches  ;  breadth  of  do.,  2-47  inches ;  height  or 
ooarexity,  1*05  inch.  Length  of  eyes,  0-55  inch;  height  of  visual  surface  ef 
MBe.O'lO  inch  :  distance  between  the  eyes  at  posterior  and  anterior  ends,  ISb 
bch. 

I      This  fine  Ppeciea  is  perhaps  most  nearly  allied  to  the  common  and  widely 

{   teributed  /.  Burrieiuia  of  Murchison.     It  may  be  readily  distinguished,  how- 

I  Cftr.  by  several  important  differences  in  the  bead,  which  is  the  only  part  yet 

I   kMVB  to  us.     In  the  first  place,  its  head  is  much  wider  in  proportion  to  its 

ktgtb,  and  has  its  lateral  margins,  as  seen  from  above,  much  more  narrowlr 

mA  regularly  rounded  in  outline,  so  that  the  cheeks  do  not  project  any  farther 

Mt  from  the  eyes  posteriorly  than  laterally,  the  outline  of  the  lateral  margins 

kiviuf  almost  exactly  the  same  curve  as  the  eyes  themselves.     Its  rostra! 

AMd  also  has  a  very  different  form  from  that  of  Mnrchison's  species,  being 

iHtower  in   Its  antero-posterior  diameter,  and  distinctly  obtuse,  instead  of 

piiattd,  at  the  lateral  extremities.     Our  species  likewise  shows  no  traces  of 

Iki  furrows  on  the  cast  of  the  upper  side  of  the  head,  so  strongly  marked  in  /. 


It  is  still  more  widely  removed  from  /.  imngnin  of  Hall  ;  and  we  know  of  no 
teribed  species  having  the  head  so  nearly  elliptic  in  outline  (transversely/ 
Mieeo  from  above,  excepting  possibly  /.  Salteri  of  Barrande,  which,  however. 
iters  widely  in  other  characters,  belonging,  as  it  does,  to  the  small-eyed 
MctioD  of  the  genus. 

l*if«hfy  and  position,  Grafton,  Illinois,  from  the  Niagara  division  of  tht 
r^per  Silurian. 

DiTuraocARiB  carbonaridb,  M.  and  W. 

Ve  only  know  this  fossil  from  a  specimen  showing  the  caudal  appendages. 
Mfaat  is,  the  telson  and  stylets.*  These  are  lanceolate  in  general  outline,  and 
nibcr  datteoed.  The  telson  seems  to  be  a  little  shorter  than  the  stylets,  and 
UArv  rapi'lly  tapering  toward  the  extremity.  Below  it  is  flat,  and  has  a  faiot. 
udefined,  obtuse  longitudinal  ridge  along  the  middle,  with  on  each  side  an 
i|9allr  undefined,  shallow  sulcus  between  this  and  the  lateral  margins,  which 
irecbarp.  Dn  its  upper  side  there  is  a  well  defined  mesial  carina,  with  a 
l>iybt|j  concave  slope  on  each  side  to  the  lateral  margins,  thus  presenting 
■arh  the  form  of  a  broad  bayonet.  The  stylets  have  each,  on  the  flattened 
uder  Bide,  about  six  or  seven  small  longitudinal  ridges,  and  on  the  upper  side 
•  diftioct  longitudinal  mesial  carina,  between  which  and  the  lateral  margintr 
Ikere  is  on  each  side  a  smooth  rounded  concavity  or  broad  furrow;  along  each 
lateral  margin  there  are  two  closely  approximated  cariuie,  o:iu  above,  and  onc- 
kelow  with  a  narrow  rounded  sulcus  between. 

Lm^h  of  t«Non.  about  0*75  inch  ;  breadth  of  do.,  0  12  inch;  length  of  sty- 
liCS.  about  0-dO  inch  ;  breadth  of  same  near  the  articulating  end.  012  inch. 

Tbis  vptrcies  will  be  readily  distinguished  from  D.  ScnuUri  of  Mr.f'oy,  by  itr 
pruportionaily  broader  and  more  lanceolate  stylets  and  telson,  the  latter  of 
vkich  if  also  smooth  instead  of  being  m  irked  by  oblique  divariciting  stri»,  a« 


•  If  tiM  middle  on*  of  th«  tbr**«*  nearly  cm |iia1  caudnl  appemUge*  in  thiHK>'nus  i^  not 
arliealat«>'l  t  lu  haiie.  It  Witalil  only  tiepruporly  uu  Mttenuated  tonuiuul  port  uf  iho  icUon. 
—  D>>ft  lit«  wl«ol«  of  thai  Mgmeut. 
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in  th«  Scauleri.  Ill  itjleu  are  alio  flattened  and  euinnted,  intUad  of  belnK 
ronnded.  From  Portlock'i  C.  Colti  it  will  be  diitingaiihed  b;  haTJng  tke 
CBrinK  of  iu  sljleU  aad  ttlioo  iniaotb,  inatead  of  citnate. 

So  far  as  w*  an  iorormed,  this  ii  tba  Bret  apecicj  of  tbii  ^not  fonud  in 
America.  It  ii  aaoiher  decidedly  CarlMnifcroui  gcnaa,  foaad  fa  onr  Oonl 
Ucitiurei,  direcllj  aMoclalcd  with  nnmeroDi  foaiila  that  occdi  in  the  bed«  on 
the  Uiuouri,  in  .Nebraska,  thai  hare  been  wronglj  referred  itj  lonie  anthon 
tu  the  Permian  (Dj'a*). 

LotaUlj/ and  potilion.  Near  the  middle  of  tbe  Coal  UeatDre*  at  DaDTille, 
Illiaoia,  asaociated  witb  nnmerooi  Upper  Coal  Meaanre  tpeciei. 


BT   F.  B.  HEEK. 

WumHToa  On,  Mireb  UK,  1BT& 

Doir  .'»r,— I  prod  herewith,  lo  be  preHnlsd  Tor  publlalion  In  the  Proce«dlD(a  or  the 
Andemr.  dfHrlptloDM  or  ■  Im  i>r  the  rwoIlK  brouehl  In  br  the  United  autrt  Oeologlcal 
Saney  under  the  dinction  of  OereDce  Kin*.  Eta.  Yon  will  ^eau  Male,  In  preaentlnt 
the  paper,  I  hit  ihr  Trllobtipi  dcKribed  In  itTrom  Eastern  Neiad*.  are  decldedir  Prlmor- 
dial  lypei,  and.  no  far  lu  1  knoT.  Ihe  6nt  rosalla  of  that  ace  ret  brought  In  from  an^  loca- 
lllr  wed  of  the  Bladk  Hill*.  Mr.  KlhR-i  coltectlong  nliio  eatabliih  I^e  tut  thai  Uie  rich 
filler  mlnea  ol  the  While  Pine  dlFtricI  occur  la  DcTonlan  rocki.  thoDRh  (ha  Carbontfe- 
roDi  ii  alio  well  dFTclDpcd  there.  Tbe  Deionlan  beds  of  Ihaldlntrlcl  vet  known  by  tbair 
foMlla,>eeinnwinlr  to  belong  tn  the  upper  part  or  the  aTstem.  Mr,  Kins,  hoireier,  haaa 
few  roHlle  from  Plnon  Hiailon,  Caniral  Neieda.  ibii  .uppear  to  batons  to  the  borfion  of 
the  Upper  Ilelderherg  llnwBtans  of  Ihe  Kaw  York  letlea. 

The  TertLary  roulln  dCHCribed  In  ihia  paper.  Ttom  the  rcdon  of  Hoi  BprlDi  UooDtaJniL 
Idaho,  rune  from  an  eilenalTeaad  iDtereatlDg  fre>h-water  Lacuatrlaa  depoelt,  and  are  all 
diallDCtapcclBciillx.HndaDraegeacrlcally,  Oom  all  the  atbei  Tertiary  foaalla  yet  broaiht 
from  the  far  weet.  Two  nf  Ihe  apecien  belong  to  the  eiifllng  California  gtaat  Carinlfez. 
ori-omeploaely  allied  group,  while  another  beauilfuHy  eculplured  speoleawaa  ihoughi, 
by  Mr.  TiTon,  to  wh'>m  I  rent  a  specimen  of  li,  to  be  poealbly  a  true  Miiania,  and  allied  to 

** 'if^an  Inlereallng  fact,  that  among  all  of  our  fresh-water  TertUry  Phell-  • "•■-  -"-- 

lant  Internal  pan  oflhe  Continent,  neither  Ihe  beaki  of  the  blTaliea.  nor  i 
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Length  of  largest  specimen,  0-34  inch ;  height,  0*30  inch ;  convexitj,  28 
inch. 

The  most  marked  characteristics  of  this  species,  are  its  qaadrato-suborbic- 
nlar,  rather  gibbous  formf  verj  nearly  central  beaks,  and  particalarlj  its 
iharplj  eleTated  concentric  stris,  growing  stronger,  more  prominent,  and 
more  distantly  separated  on  the  um bones,  until  near  the  points  of  the  same 
they  often  assume  the  character  of  sharp,  raised  plications.  In  some  of  the 
Boaller  specimens,  these  raised,  rather  distantly  separated,  stronger  striae,  ex- 
tend over  nearly  the  whole  surface;  while  in  others  they  pass  gradually  into 
mere  irregular  lines  of  growth,  on  most  of  the  surface,  occasionally  separated 
by  wider  furrows. 

In  form  this  species  is  very  similar  to  the  existing  S.  Vermontanttm^  of  Prime, 
with  which  it  also  agrees  nearly  in  size.  It  is  more  regularly  rounded  in 
front,  however,  and  has  stouter  lateral  teeth ;  while  its  concentric  raised 
striae  and  sulcations  are  generally  larger  and  grow  more  distinct  on  the  um- 
bones  than  below,  instead  of  the  reverse.  In  this  latter  character  of  marking 
it  agrees  more  nearly  with  S.  aureum^  Prime,  from  which,  however,  it  differs 
entirely  in  form. 

Locality  and  poaition.  Hot  Spring  Mountains,  at  Fossil  Hill,  Idaho  Terri- 
tory. 

Spharium?  Idahoinse,  Meek. 

Shell  attaining  a  very  large  size,  moderately  convex,  rather  thick  in  propor- 
tion to  size ;  orbicular-subovate  in  outline,  being  wider  in  front  than  posteri- 
orly ;  anterior  margin  regularly  rounded  ;  base  semioval  in  outline ;  posterior 
margin  somewhat  narrowly  rounded  below  and  sloping  forward  above ;  dorsal 
margin  short.  Beaks  placed  in  advance  of  the  middle,  a  little  compressed 
and  directed  obliquely  forward  and  inward.  Surface  marked  by  concentric 
stria;  and  furrows.     Later  teeth  stout. 

Length,  0*98  inch  ;  height,  about  0  92  inch  ;  convexity,  about  0-54  inch. 

The  specimens  of  this  shell  are  not  in  a  very  good  state  of  preservation, 
being,  with  one  exception,  internal  casts,  and  this  one  only  retains  a  part  of 
the  shell.  They  certainly  differ,  however,  from  the  last  not  only  in  their  much 
larger  size,  but  in  being  less  nearly  equilateral,  more  produced,  and  rather 
more  narrowly  rounded  posteriorly,  as  well  as  proportionally  less  convex. 
The  internal  casts  have  the  umbonal  region,  from  a  little  above  the  middle 
of  the  valves,  compressed.  Some  of  these  casts  show  a  few  rather  distinct, 
broad,  irregular  concentric  undulations,  that  were  doubtless  more  strongly 
defined  on  the  exterior  of  the  valves. 

None  of  the  specimens  of  this  shell  show  the  hinge  very  clearly,  but  from 
its  large  size  and  thickness  I  was  at  first  inclined  to  believe  it  a  Ci/rena  or  a 
Corbicula.  Impressions  in  the  matrix,  however,  show  that  its  lateral  teeth  are 
not  striated,  nor  of  the  form  seen  in  the  latter  genus.  Possibly,  I  should  call 
it  Cyrena  Idahoeruis.  As  its  pallial  line  is  certainly  simple,  however,  and  not 
■inuous,  as  in  all  the  American  living  species,  and,  so  far  as  known,  in  all  the 
fossil  Cyrenas  and  Corbiculas  of  this  continent,  I  have  concluded  to  place  it 
provisionally  in  the  genus  Sphcerium,  until  better  specimens  can  be  obtained 
for  study. 

Locality  and  position.  Same  as  last,  and  from  same  formation  at  Castle 
Creek,  Idaho. 

Ancylus  undulatds,  Meek. 

Shell  thin,  attaining  a  very  large  size,  elliptic- oval  in  outline,  being  some- 
times slightly  widest  a  little  in  advance  of  the  middle ;  apex  much  elevated, 
pointed,  curved  backward  and  placed  about  half-way  between  the  middle  and 
the  posterior  margin  ;  posterior  slope  concave;  lateral  slopes  nearly  straight; 
anterior  slope  distinctly  convex.     Surface   marked  with  fine,  rather   obscure 
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tinei  of  growth,  md  itrong,  com pantiTClj  large  coDceDtric  nndDlktlona,  moit 
dialini't  and  regalar  od  the  anterior  slope,  where  tbere  are  lametimM  reij 
obacare  tracn  of  aboni  three  radiating  ridget, 

Length  of  the  largcBt  Bpecimei  leen,  0-6T  inch  ;  breadth  of  do.,  0'S4  inch ; 
height,  0-3&  iDch. 

The  speeimeni  ibow  Bome  rariation  la  their  proporliont,  m  well  a*  in  the 
regularilj  and  diillDctnesi  of  the  undulation*,  the  largett  IndiTidnal  from 
trbicb  tbe  above  meaiu  rem  eats  were  taken  being  proportion  alij  a  little  wider 
and  more  elevated  than  aoma  of  tba  imalier  otieB,  while  its  nndulatlom  are 
leM  diatinctlj  and  regularly  defined.  Ai  tbere  ar«  Tariona  gradations,  how- 
ever, in  these  characters,  I  am  at  present  inclined  to  regard  them  aa  mere  ia- 
diridnal  modificationa  of  one  apeciea. 

Owing  to  tb*  thitineaa  of  the  shell,  the  nndulationa  are  often  quite  well  de- 
fined on  internal  casts,  particularlj  along  tbe  anterior  ilope. 

The  onlf  N.  American  recent  apeciea,  with  wbich  I  am  aeqnalated,  that  ap- 
proachea  thia  in  aise,  ia  the  A.  Newberryi,  described  hj  Dr.  Lea,  from  Califor- 
nia.  From  this  the  apeciea  under  consideration  diifera  in  baring  ita  apes 
nearer  the  posterior,  and  mach  more  pointed  and  cnrred  backward.  The 
uadalatioaa  of  ita  anterior  alopes  also  give  the  shell  quite  a  different  appear- 

LoeaWg  and  potUUm.    Fossil  Hill,  Hot  Spring  Uoantains,  Idaho  Terrltorjr. 
UiLi.iiu  (GoxioBi.BiB7}  BcoLFTiLia,  Heelc. 

Shell  of  mediarn  size,  conoid-auborate  ;  spire  more  or  leaa  eloni^ate-coni- 
cal,  with  conrei  slopes,  the  apical  angle  being  greater  in  the  joung  than  in 
the  adult,  not  eroded  at  the  apei ;  volutions  sii  to  seren,  rather  diatiacti; 
eODVex ;  suture  atroogl;  channeled;  aperture  orate,  a  little  oblique,  rather 
narrowly  ronnded  below ;  Up  sharp,  most  prominent  below  the  middle,  and 
slightly  sinuous  at  the  lower  inner  aide.  Surface  elegantlj  ornamented  by 
numerous  rerj  regnlarly  dispoaed,  slightly  fieiuous  or  sigmoid  vertical  costa, 
which  are  crossed  by  equally  distinct  and  regular  spiral  ridges,  about  fonr  of 
which  may  be  counted  on  each  volution  of  tbe  spire  (excepting  those  near 
the  apei,  which  are  smooth),  and  eight  to  ten  on  tbe  lost  turn,  on  the  nnder 
half  of  which  tbey  are  mast  strongly  defined ;  minute  lines  of  growth  may 
also  be  seen  by  the  aid  of  a  magnifier;  costie  slightly  nodaloua  at  tbe  pointa 
where  they  are  croased  by  the  little  revolving  ridgea. 

Ltrglh,  O'fiS  inch;  breadth,  0-33  in, 

""'  '     ■  tuiirkulily  for  its  slmrply  defined  and  very  regiil    " 
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a  somewhat  crenated  appearance ;  lower  half  of  last  tarn  marked  with  a  few 
distinct  reyolving  raised  lines. 

Length,  0*43  inch;  breadth,  0-19  inch;  length  of  aperture,  0*14  inch; 
breadth  of  do.,  0-10  inch. 

This  species  may  be  at  once  distinguished  from  the  last  bj  its  less  convex 
whorls,  and  the  absence  of  revolving  ridges  or  lines,  excepting  on  the  lower 
part  of  the  body  volntion,  and  the  one  jost  below  and  above  the  sutnre.  As 
in  the  last,  its  apical  whorls  are  smooth.  '  The  only  good  specimen  of  it  seen 
is  considerably  smaller  than  the  adalt  size  of  the  last  described  species. 

Locality  andpontion.     Same  as  last. 

Carinipex   Binniyi,  Meek. 

Shell  attaining  a  large  size,  depressed  subglobose  in  form ;  spire  scarcely 
rising  above  the  body  whorl ;  umbilicus  large,  but  rapidly  contracting  within. 
Yolutlons  about  three  and  a  half,  increasing  very  rapidly  in  size  ;  those  of  the 
spire  a  little  convex,  last  one  forming  more  than  nine-tenths  the  entire  bulk 
of  the  shell,  widest  above,  and  produced  below  so  as  to  form  a  prominent 
ridge  or  subangular  margin  around  the  widely  excavated  umbilical  region ; 
all  without  revolving  carinrc.  Aperture  large,  obovate,  being  widest  above 
and  narrowed  abrubtly  to  a  subangular  termination  below.  Lip  remarkably 
oblique,  apparently  reflexed  and  strongly  produced  forward  above.  Surface 
marked  with  extremely  oblique  lines  of  growth,  which  sometimes  form  little 
regular  costfle. 

Height,  0-59  inch;  breadth,  I  inch;  height  of  aperture,  about  0-60  inch  ; 
breadth  of  do.,  0*54  inch. 

This  species  differs  too  widely  in  nearly  all  of  its  characters  to  require  any 
comparison  with  C.  Newberryi^  the  typical  and  only  known  living  species, 
which  it  also  exceeds  in  size. 

All  of  the  specimens  of  this  species  in  the  collection  are  incrusted  by  a 
laminated,  smooth  calcareous  deposit,  that  has  to  be  removed  before  the  sur- 
face marking  can  be  seen.  This  is  continuous  over  the  suture,  and  covers  all 
the  volutions  of  the  spire.  At  first  I  was  inclined  to  think  this  might  have 
been  secreted  by  the  mantle  of  the  animal  enveloping  the  whole  shell;  but 
farther  examinations  have  led  me  to  think  it  more  probably  merely  an 
inorganic  incrustation,  precipitated  over  the  surface  after  the  death  of  the 
animal.     Named  in  honor  of  W.  6.  Binney,  Esq. 

Locality  and  position.  Fossil  Hill,  Hotspring  Mountains,  Idaho  Territory. 
Apparently  of  Miocene  or  later  age. 

Carinifbx  (Vortifex*)  Tryoni,  Meek. 

Shell  depressed  subglobose,  approaching  subdiscoidal,  the  spire  being  much 
depressed.  Volutions  four  and  a  half  to  five,  increasing  rather  rapidly  in  size  ; 
those  of  the  spire  slightly  convex ;  last  one  sometimes  becoming  a  little  con- 
cave on  the  upper  slope  near  the  aperture,  and  more  or  less  ventricose  below, 
the  most  prominent  part  being  near  the  rather  small,  deep  umbilicus,  into 
which  it  rounds  abruptly ;  all  rounded  on  the  outer  side,  and  without  any 
traces  of  carinse  or  revolving  markings.  Suture  well  defined.  Aperture 
rather  large,  subcircular,  its  height  being  to  its  breadth  about  as  29  to  34 ;  lip 
sharp,  oblique,  and  produced  forward  above,  faintly  sinuous  at  the  middle  of 
the  outer  side  as  well  as  at  the  inner  side  of  the  base,  where  it  is  a  little 
thicker.  Surface  ornamented  with  small,  distinct,  regular  ridges,  and  much 
finer  lines  of  growth  running  parallel  to  the  very  oblique  outline  of  the  lip. 

Height,  0'3&  inch  ;  breadth,  0*64  inch ;  height  of  aperture,  0*29  inch ; 
breadth  of  do.,  0*34  inch. 

This  shell  differs  from  the  last,  not  only  in  its  smaller  size,  more  rounded, 
less  rapidly  enlarging  whorls,  and  more  prominent  spire,  but  particularly  in 
its  very  much  less  excavated  umbilical  region.     It  evidently  varies  consider- 

*  I  propose  the  sabgenerio  nam*  Vortifex  for  tbe&e  Bhells,  which  differ  from  the  typical 
forms  of  Varini/ez. 
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»ii\j  ia  form  k>4  nrfaea  marking,  uac  of  tke  wfeamtma  hamg  propoitioB- 
tilj  aiOTc  TeacrieiHe.  or.  ia  «(h«r  vordj.  !utc  ik«  bodj  vaistiea,  aad  csaae- 
qatctlj  the  ap*nan.  Ii^«r  ia  pr-ipnrtioa  ta  bnadth  thaa  the  othcn,  while 
more  or  1m<  4iff«Tae«  ia  the  tl«Tacioa  or  ■iepmrioa  of  (be  ■pire  it  obMr*> 
ahle.  The  moit  Baike^  liiYcniMe*.  hr>«e<er.  arc  U>  be  obcened  in  the  char- 
oeicr  of  the  larface  maricinip.  Gcaersllr  Ebe  linle  nfmUr  eons  parallet  to 
the  liaei  of  grovtb  are  pntir  wt'.],  dcfiacJ.  bni  ia  aoae  rain  thej  UA*  awaj 
•o  a«  to  be  Mareelj  diitin^ouiiablc  (fim  the  f  ae  iacnBeanl  liac* ;  while  in 
Oihen  ihcj  are  Kroagl*  mu^fd.  rvfolariT  dUpoacd  toUM.  SoBCtiaca,  dit- 
fartEi  paru  of  tbe  inrteee  of  the  umc  tndiiridmal  ipcciBca  preieat  the  *miia- 
tioD  of  icnlptariDg  mcniioonL  It  mar  be  foaad  coBTenicBI  to  deticaate  ifal 
nOTC  TCDtricoH  form  t»  laiiFtT  mUrimta. 

SaBcd  ia  faonor  of  G,  W.  TrT«n.  Jr.,  of  Philadelphia. 

LofiOf  nti  fomaan.     Same  ai  lail. 

CABixiru  (Taioii,  var.)  coscata.  Heck. 

The  oolj  two  ipecimeiu  of  Ibii  foim  obtained  an  caBiiderablr  imaller  thaa 
the  adslt  liie  at  the  Uii  dncribe-l  ipecies.  and  differ  in  haTing  the  (pire  lo 
■tTODglj  depmird  aa  to  be  rcallj  concaie.  and  thai  to  ^ic  lb*  entire  shell  a 
lubplanorliicalar  outline.  \Xi  ombilicni  ia  proportionaUr  of  abont  the  UUD* 
«ite,  ai  in  the  C.  TVjkhu,  and  it£  two  or  three  Tolalioat.  as  in  that  fann,  are 
roDDded  and  iritboDt  carioK.  Iti  apertare  ii  norc  ntarlf  circular,  being 
abonl  *■  wide  aa  hi^h.  in  conjerjntnce  of  the  bodj  lolntion  bciag  proportioo- 
allf  leu  prominent  below.  lu  coitx  are  Terj  itronglj  defined  and  icgolarlj 
diiposed. 

It  Memi  improbable  that  thii  can  be  merpli  the  jonne  of  C,  Trjnd,  becaaae, 
of  lome  fortT  odd  ipeeimeni  now  before  me.  not  one  hai  the  apex  or  firat 
two  Tolulions  concaTe,  ibough  ihej  iwrj  somewhat  in  promincDGe  in  differ- 
ent indiTidnal). 

Height,  0-ie  inch;  breadth,  0-30  inch  ;  height  of  ^ertare,  D-lSiach;  braadth 
of  do.,  a-lTinch. 

LotaUtf  and potitivH.     Same  at  foregoing. 


Shell  attaining  about  a  i 
from  tranarertelj  luboral 
giljbout  in  adntt  eiampUi 
greatett  breadth,  and  termi 


Deronian  Sptdo, 
■iQoxoTBaTi)  PiKoviiBia,  Ueek. 
diam  tiie,  tomewbat  wider  than    long,  Tarjring 


neartf  or  quite  equal ing  the 
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Length  of  a  medium  sized  specimen,  0*92  inch ;  breadth  of  do.,  1*20  inch  ; 
conrexitj',  0-72  inch. 

As  nearly  as  can  be  determined  from  a  description  onlj,  this  shell  would 
seem  to  be  closely  related  to  S.  macrothyrisy  Hall,  from  the  Upper  Helderberg 
Limestone  of  New  York  and  Ohio  (see  10th  Report  Regents,  p.  133),  but  differs 
in  being  always  narrower  in  proportion  to  length,  nerer  being  near  "  twice  as 
broad  as  long."  Its  area  also  differs  in  narrowing  regularly  to  the  lateral  ex- 
tremities of  the  hinge,  instead  of  having  parallel  margins.  On  comparison, 
with  good  specimens  of  S.  Oweniy  Hall,  from  the  Upper  Helderberg  Limestone  at 
the  falls  of  the  Ohio,  which  species  our  shell  nearly  resembles,  it  is  found  to 
differ  in  having  the  beak  and  area  of  its  ventral  valve  always  more  strongly 
arched.  Its  area  is  also  proportionally  narrower,  and  its  plications  larger  and 
less  numerous.  There  are  in  the  collection  a  large  number  of  well  preserved 
specimens,  showing  the  characters  given  to  be  very  constant. 

Locality  and  position,  Pinon  Station.  Nevada.  Devonian,  probably  of  the 
age  of  the  Upper  Helderberg  Limestones  of  New  York. 

Lij^wer  Silurian  Species, 

Euoif pHALus  (Raphistom A  ?)  ROTULiroRMis,  Meek. 

Shell  small,  sublenticular,  or  more  than  twice  and  a  half  as  wide  as  high, 
with  the  periphery  sharply  angular,  and  the  much  depressed  spire  a  little 
more  prominent  than  the  convexity  of  the  last  turn  below  the  angular  peri- 
phery ;  umbilicus  very  wide,  deep,  and  depressed  conical ;  volutions  six  or 
seven,  exceedingly  narrow,  and  increasing  very  gradually  in  size,  all  obliquely 
flattened,  or  sometimes  slightly  concave  on  the  upper  slope,  which  is  nearly 
coincident  with  that  of  the  spire,  and  with  the  under  side  sloping  downward 
and  inward,  and  nearly  one-third  wider  than  the  upper  surface  to  the  umbili- 
cus, around  which  they  are  rather  distinctly  angular;  aperture  obliquely 
rhombic.     Surface  unknown. 

Breadth,  0-32  inch;  height,  0-12  inch;  breadth  of  last  turn  on  the  upper 
slope,  0*15  inch;  do.  on  the  under  slope,  0*18  inch ;  breadth  of  aperture,  0-09 
inch  ;  height  of  do.,  0-07  inch. 

This  species  is  evidently  nearly  allied  to  Euomphalus  polygyraitUy  Roemer, 
from  the  Lower  Silurian  rocks  of  San  Saba,  Texas  (see  Kreid.  Von  Texas, 
tab.  xi,  fig.  4  a,  b).  It  differs,  however,  in  being  much  smaller,  its  greatest 
diameter  being  less  than  one-fourth  that  of  Roemer's  species,  although  it 
shows  nearly  the  same  number  of  volutions.  Its  volutions  are  also  propor- 
tionally more  convex  below,  and  slope  more  abruptly  into  the  umbilicus. 

Locality  and  position.  Ridge  south  of  Muddy  Creek,  Nevada  Territory,  from 
a  gray  subcrystalline  limestone  of  Lower  Silurian  age,  probably  of  the  same 
horizon  as  the  Calciferous  sand  rock  of  the  New  York  series. 

EuoMPHALUS  (Raphibtoma?)  TR0CHI8CUS,  Meek. 

Shell  sublenticular,  about  twice  and  a  half  as  wide  as  high,  spire  much  de- 
pressed, or  but  little  higher,  measuring  from  the  horizon  of  the  sharply  angu- 
lar periphery,  than  the  convexity  of  the  last  turn  below  the  same ;  umbilicus 
wide,  deep  and  depressed  conical ;  volutions  four  and  a  half  to  five,  increas- 
ing gradually  in  size,  all  obliquely  flattened  (or  sometimes  slightly  concave) 
above,  nearly  on  a  line  with  the  slope  of  the  spire,  and  sloping  downward  and 
inward  below  to  the  umbilicus,  into  which  the  curve  is  so  abrupt  as  to  form 
an  obtuse  angle  around  the  same ;  aperture  wider  than  high,  and  rhombic 
sobtrigonal  in  outline.    Surface  unknown. 

Breadth,  0*40  inch;  height,  0*15  inch  ;^  breadth  of  last  turn,  0-12  inch; 
breadth  of  umbilicus,  about  0*25  inch. 

This  is  similar  in  general  appearance  to  the  last  species,  but  may  be  read- 
ily distinguished  by  its  less  numerous  whorls,  which  increase  more  rapidly  in 
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liie.  It  is  much  more  aearly  allied  to  ■  form  doit  bcfor*  melnnuMl"! 
cbcrt  from  tlic  west  side  of  Lake  Pepin,  in  Mianeioto,  foaod  In  haiU  oi  ttmM 
the  age  of  llie  Calciferoas  Sand  roi:k  of  ilie  New  York  Mrio«.  The  litut, 
bow(!ver,  atluina  &  much  larger  slxe,  aome  of  the  ipcuiiaens  belag  an  lutb  'it 
diameter,  with  about  six  laluIioDS.  Tbe  MmneaDlA  forto  is  >Ud  idocf  t\ar]/\j 
nngulor  on  the  periphery,  and  has  Ibe  upper  side  of  tbe  volutions  diiUun^ 
more  contave,  at;d  tbe  spire  more  depressed.* 

Localilf  and  jioitlion,  same  as  laat. 

Pabadotidks?  NariDDiBie,  Meek. 

Tbe  opI;  spedmen  of  thia  Trilobite  obtaincl,  conBists  of  •  luitanl  tti, 
rormed  hj  a  modeiatcl;  ibick  crust  of  Armgoniti,  deposited  in  ■  noold  a 
impression  of  n  part  of  the  thorax  and  the  pjgidium,  witli  the  fret  boruMil 
the  Inller  brokeu  away.  Ict  ratber  large  size,  mucii  depreued  form,  ipinib 
rous  plvuriE,  and  general  pbysio^nomj,  aa  far  as  Been,  at  ooeo  ie»[l  iolbt 
mind  tbe  well  known  gsnus  I'orailoadti.  A  closer  iotipeclioa,  howeTer.  iLoft 
its  pTgidium  to  be  propotlioiinU;  larger  than  we  sue  in  the  known  tprcleiur 
tbat  genus,  wilb  possibl;  the  exception  of  P.  Forchhameri,  of  Anplio 

Of  tbe  thorax,  eight  of  tbe  posterior  aegmeots  are  preserved.  Theic  ilot 
tbe  axial  lobo  to  be  luuGb  depressed,  and  about  as  wide  m  ibo  launl  dm, 
exclusive  of  the  free  recurved  poinU  of  the  pleurie.  Tbe  segnieoti  of  At 
•xini  lobe  nre  defined  bj  a  broad  rounded  furrow  or  depression  across  lti«tt 
lerior  side  of  each,  and  have  much  the  general  appearance  of  those  of  un 
species  of  ParaJoiidti,  beinjf  »  little  thickened,  equarelv  truncated,  ui 
slightly  curved  forward  at  tbe  ends.  But  Ihcj  diSer  in  Ehowiug  dilliaft  ic> 
mains  of  a  mesial  spine  or  tubercle  on  each,  and  in  baring  an  obscnre,  vbllM 
TurTDW  or  depression  on  each  side,  passing  outward  and  baekword  froni  U* 
broad  anterior  transverse  furrow  to  Ibe  posterior  lateral  angles.'so  as  psrlij  U 
isolnio  the  slightly  thickened  and  truncated  extremities  of  each.  The  laltnl 
lobes  are  near];  flat,  and  composed  of  pleurte  that  extend  straight  oulsinl  U 
right  angles  to  ihe  axis,  to  their  free  extremities,  which  are  abruptly  can- 
tracted  (almost  entirely  on  the  posterior  side]  into  slender,  rounded,  nlf 
ebsrp  spines,  wbicb  curve  back  ward  and  outward.    Each  uf  the  plea  '~ 

provided  wiih  a  broad,  rather  deep.  Battened  furrow,  wblch  comnie 

tbe  inner  end,  and  extends  atraigbt  oolwnrd  for  some  distance,  wilb  pvsiM 
sides,  but  graduHlly  laperg,  mainly  on  the  anterior  side,  to  a  Unccolsle  PO>R<i 
before  renching  the  free  extremiliea.  These  furrows  liHTe  not  the  obl!qidI| 
usually  seen  in  those  of  Poradoridtt,  but  run  parallel  to  the  direcliod  of  its 
pleurte,  so  as  to  leave  slender  airaighi  ridges,  of  equal  siie,  along  the  oDteriDl 
and  posterior  margin  of  each  rib. 

The  pygndium,  exclusive  of  the  portions  of  th<  free  border  broken  awsj-.tw 
a  nearly  semicircular  outline,  being  about  twice  as  wide  as  loug,  white  H  liu 
much  flattened  as  the  thorax.  The  part  remaining  ei)ualB  in  lengib  the  An 
thoracic  segments  next  in  advance  of  it.  Its  mesial  lobe  is  much  depretK^i 
and  about  tbree-fourlbs  as  wide,  anteriorly,  as  the  breadth  of  Ihslof  Ibl  tt^ 
rax  at  its  widest  port  seen.  Posteriorly  it  tapars  very  little,  and  eiUD'' 
nearly  Ihe  entire  length  of  tbe  pygidium,  as  sean  with  the  fcee  bor^ 
broken  away.  It  is  eviiient,  however,  that  tbe  Battened  biirder  projected  non 
or  less  behind  its  termination.  It  shows  distinctly  five  segmcnu,  wiib  inllc*' 
lions  of  about  two  others  at  the  posterior  end.  The  lateral  lobes  hart  ffi 
three  segments,  tbe  anterior  one  being  extended  oat  nearly  paraliel  to  ihoK  s( 
the  thorax,  wb  Je  the  others  are  directed  mure  obliquely  biwkward,  and  rtf 
idly  widen  outward.  Like  the  pleura,  tbe;  have  each  ■  broad  Battened  fu- 
row,  that  of  the  anterior  one  being  neatly  parallel   to  those  of  the  plenta, 

•  Tills  Mlnneauta  ahell  protaibl}'  tjelanga  U. 
llonslhan  tbu  fnrm  iloMtilwd bv  Ur.  Owen,  i 
OKjtUntit.  <B?e  h]i  large  Dsoinglcal  Report  c 
might  be  called  &iui-(,A<iliu  l\fimutii. 
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while  tboM  of  the  other  two  are  directed  more  obliqnelj  backward,  partica- 
larlj  the  posterior  one,  which  is  almost  parallel  to  the  longitudinal  axis  of 
the  bodj.  These  farrows  are  so  deep  and  broad  as  to  give  the  three  segments 
of  each  lateral  lobe  the  appearance  of  six  irregular  ridges,  the  irregularity 
being  produced  by  the  posterior  two  segments  instead  of  passing  along  the 
middle  of  each  segment,  being  curved  backward  so  as  to  divide  these  seg- 
ments very  unequally,  leaving  the  anterior  part  much  broadest.  No  fine  sur- 
face markings  are  preserved  on  the  specimen. 

Entire  length  of  the  imperfect  specimen,  2*75  inches,  of  which  remaining  8 
thoracic  segments  form  1*70  inch  ;  breadth  of  the  thorax,  exclusive  of  the 
free  spiniferous  ends  of  the  pleurae,  2-05  inches,  and  including  the  projecting 
ends  of  the  pleurae,  2*40  inches ;  length  of  what  remains  of  the  pygidium,  1*03 
inch  ;  breadth  of  do.,  about  1-80  inch.  Supposing  it  to  be  a  true  Paradox- 
idetj  with  not  less  than  sixteen  thoracic  segments,  the  entire  specimen,  when 
complete,  could  not  have  been  far  from  six  inches  in  length. 

It  is  possible  I  should  call  this  species  Olenut  or  Conoeoryphe  Nevaderuis, 
but  its  large  size  seems  to  be  an  objection  to  placing  it  in  any  section  of  either 
of  these  genera.  In  the  possession  of  a  node  or  spine  on  each  of  the  thoracic 
legments,  as  well  as  in  the  direction  of  the  posterior  segments  of  the  lateral 
lobes  of  the  pygidium,  it  ax;rees  with  the  type  of  Parabolina^  but  unfortunately 
the  specimen  is  not  in  a  condition  to  show  whether  or  not  these  segments  of 
the  pygidium  terminated  in  produced  marginal  spines,  while  the  furrows  of 
its  pleura  have  not  the  obliquity  of  those  seen  in  that  type,  but  agree  more 
nearly  with  those  of  some  species  of  Conocephalitet.  The  comparatively  large 
lize  of  its  pygidium,  and  the  nodes  or  spines  on  its  thoracic  segments,  as  well 
as  the  nature  of  the  furrows  of  the  pleurpe,  are  rather  against  its  reference  to 
Paradoxidesj  and  lead  me  to  think  that  it  may  belong  to  an  undescribed  genus. 

CONOCORTPHB  (CoNOCBPHALITES)  KlNGII,  Meek. 

Entire  form  ovate,  and  much  depressed,  with  breadth  equaling  about  two- 
thirds  the  whole  length.  Cephalic  shield  semicircular,  or  a  little  wider  than 
long,  with  the  anterior  and  antero-lateral  borders  regularly  rounded  in  out- 
line, and  provided  with  a  narrow,  slightly  defined  marginal  rim ;  posterior 
margin  nearly  straight,  with  the  lateral  angles  terminating  in  abruptly  pointed 
extremities,  so  short  as  scarcely  to  project  as  far  backward  as  the  posterior 
margin  of  the  second  thoracic  segment.  Glabella  depressed  nearly  even  with 
the  cheeks,  about  two-thirds  as  long  as  the  entire  head,  and  between  one-third 
and  one-fourth  the  breadth  of  the  same  behind,  but  narrowing  forward  to  its 
Bubtruncated  anterior  end,  and  separated  from  the  cheeks  on  each  side  and  in 
front  by  a  shallow  furrow  ;  occipital  furrow  moderately  well  defined,  and  con- 
tinued as  rather  deep  broad  furrows  along  the  posterior  margins  of  the  cheeks 
out  nearly  to  the  points  where  the  facial  sutures  cut  the  margin  ;  lateral  fur- 
rows not  clearly  defined  in  the  specimens,  but  apparently  consisting  of  four 
pairs.  Facial  sutures  directed  at  first,  for  a  short  distance,  forward  from  the 
inner  anterior  end  of  each  eye,  then  curving  gracefully  outward  as  they  ex- 
tend forward,  until  near  the  anterior  margin  of  the  head,  where  they  are  a 
little  wider  apart  than  the  distance  between  the  eyes,  but  again  curving  rather 
abruptly  inward,  so  as  to  reach  the  anterior  margin  nearly  on  a  line  with  ench 
eye ;  posteriorly  these  sutures  extend  at  first  outward,  nearly  at  right  angles 
to  the  longitudinal  axis,  from  the  posterior  end  of  each  eye,  and  then  curve 
gracefully  backward  so  as  to  intersect  the  posterior  margin  between  one- 
fourth  and  one-third  the  distance  from  the  lateral  angles,  inward  toward  the 
glabella.  Eyes  rather  depressed,  slightly  arched  outward,  and  separated  from 
each  other  by  a  space  somewhat  less  than  half  the  entire  breadth  of  the  head, 
and  placed  less  than  their  own  length  in  advance  of  the  posterior  margin,  and 
about  once  and  a  half  their  length  behind  the  front  margin  of  the  head ;  vis- 
ual surfaces  narrow,  and  not  showing  any  lenses  under  a  good  magnifier. 

Thorax  with  its  length  bearing  the  proportions  to  that  of  the  head,  of  79  to 
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&3,  BDd  to  its  DWB  br^adlb  of  T9  <o  lOT,  being  Tcrj  aligbtlj  irider  niullt  i 
middle  Ibsn  in  froot,  and  narronioK  |ioRteriorly,  wilb  gcntlj  conrei  ttUnI  2 
tntirgioF,  Trom  behind  Ibe  middle  to  ibe  pygldium.  Aiial  lobe  d«preind,ut>  M 
row,  or  onl;  Kboiil  Iwo  Ehirdg  ibo  breadib  of  eacb  UtersI  lobe  kI  lU  inlinn  I 
end,  ftod  Burrowing  regalarijr  nHth  strniffbt  aides  poitvriortf ;  Mgmtnli  lUt-  B 
teen,  nearlj  or  quite  slrBlghl,  and  eacb  wilb  a  imall  node  or  piomiuBti  ilfl 
each  end.*  Lateral  lobes  depre»«ed  or  Denrlj-  Hal ;  pleurB  almo«t  f  Bin^^fl 
or  arcbing  sligbtly  backward,  to  near  the  eitrcmltics,  which  tre  '^^'4l^H 
pointed;  each  with  a  w«tl  defined  furrow,  which  commeDcea  imajl nu^^^l 
anterior  inner  end,  and  wideni  and  deepens  Tor  about  half-waj  ont,  anj^^^^ 
narrow?  and  becomea  more  Bballow,  so  as  to  die  oul  before  rckcbing  tli«^^^| 
ral  exiremitiea.  ^^H 

Pvgidium  Eubsemlcircular,  being  rounded  posteriorlr,  with  a  M|^^^| 
aligbtij'  Battened  border,  and  aoniewhat  rounded  anterior  latenl  etlr«n^^^H 
lengtU  bearing  to  thnt  of  the  tliorai  the  proportions  of  SO  to  79,  and  *<^^^| 
of  tbe  bead  of  3D  to  bl,  with  ahrmdlb  of  not  quite  (wo-lbirds  of  that  O^^H 
head  :  aiial  lobe  more  than  iwo-ihirda  tbe  length,  narrow,  depretied^^^H 
■bowing  more  or  less  distincll;  about  Gre  segments;  Imentl  lobei  miiB^^H 
pressed,  nearly  twice  as  wide  at  Che  anterior  end  »i  the  middle  one,  eark^^H 
■bout  three  segments,  which  curve  a  little  backward  and  become  obiolel^^^H 
fore  parsing  upon  Ibe  narrow  smL>olh  border;  segments  each  provided  <<^^^| 
cooipHratiTVly   large  tODgiludinaJ   furrow,   corresponding   to    tboM  ■'^^^^l 

Entire  surface  apparently  Bmoolb,  excepting  fine  radiatiag  slrin  on  IH^^^H 
terior  and  lateral  portions  of  Ibe  cephalic  shield  that  are  scarcely  rislbll  t^^H 
out  the  aid  of  a  magnifier.  ^^^M 

Whole  length,  160  inch;  breadth  of  thorax,  1-OT  inch;  do.  of  td^^H 
shield  (someivhat  flattened  by  pressure),  about  Mi  inch;  length  of  'I^^H 
0  71)  inch  ;  do.  of  p>'gidium,  D-30  inch  ;  breadth  of  do.,  0-60  inch.  ^^H 

Of  ibU  fine  Trilobile  tbree  entire  specimens  and  a  part  of  another  we^^^f 
tained.  They  are,  boweTer.  all  merely  sharply  deSned  natnral  casts,  f*^^^! 
by  the  deposition  of  a  crust  of  a.rraganile  in  tbe  original  monlds  left  t^^^| 
fossil  in  lome  kind  of  a  matrix.  The  specimens  were  evident];  «ob^^^| 
Battened  by  pressure  before  or  at  the  lime  ihey  left  their  impretiioni  ^^^| 
rock.  This  compression  bns  obscnred  the  lateral  furrows  of  the  gUbell^^^| 
most  of  the  oiber  characters  of  the  upper  tide  of  the  fossil  are  clearif^^H 
«veD  to  the  fauial  sutures,  and  Ibe  fsintly  marked  radiaiing  itrlv  loen  sl^^H 
tbe  rmnt  and  lateral  margins  of  the  cheeks.  ^^H 

The  genus  Connc'^Aa/ifu  (or  more  properly  Conacorifpht,tai  a  Strict  *I^^^H 
tion  of  the  rulet  of  priority  would,  I  should  think,  require  that  the  latter  ^^^H 
shouM  lie  adopted  for  the  genns  to  which  they  were  both  applied)  is  so  i^^^H 
Allied  to  Oienai  ttiat  it  may  not  be  alwajs  enay  to  distinguish  the   t*'<'fl^^| 
without  seeing  tha  bypostona,  and  hence  it  ii  possible  that  the  form  4HH 
cousUleralion  ma/  be  more  properly  an   Oltnui.    As  it  has  more  the  fep^^l 
orol  outline  of  the  former,  and  less  pointed  and  produced  pleura  than  ihel*'- 
ter,  while  it  shows  clearly  the  fine  radiating  strin  around  tbe  ualeriui  ■■>" 
lateral  margins  of  the  head  so  oflen  seen  in  Cuaoeory/ihe,  it  more  probably  1>^     I 
longs  to  that  genus.     It  is  worlbj  of  note,  boweTer,  that  all  of  the  spedtsm 
leem  to  be  much  more  depressed  or  flattened  than  any  of  tbe  species  yet  i*"    ' 
scribed  of  that  genns,  while  only  one  of  them  ^bows  any  traces  of  the  slM^"    j. 
ridge  usually  seen  passing  from  tbe  anterior  end  of  each  eje  to  the  fhifitU' 
IremiiT  of  the  glabella,  and  In    ehis   one  the  ridge  is  so  faintly  markeduU 
leave  doubts  whether  or  not  jl  is  Daturol. 

Lonntily  and pontton.  Antelope  Springs,  Drjont  Mountains,  Nerada.  Ia*C 
Silurian,  and  probably,  judging  from  the  known  position  of  ibe  genus  Chhc- 
phalilet,  in  the  rocki  of  this  country  and  Europe,  from  the  Primordial  son*. 


>  t))celnieni  Uiei 


iDodai 


[April. 
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May  Zd. 
Dr.  Kenderdine  in  the  Chair. 
Eleven  members  present. 

Prof.  Lbidt  exhibited  the  internal  organs  of  generation  of  a  Hog,  which 
were  of  an  anomalous  character,  and  had  been  sent  to  him  for  examination 
by  Dr.  8.  C.  Thornton,  of  Moorestown,  New  Jersey.  The  animal,  Dr.  Thorn- 
ton informed  him,  had  been  bought  for  breeding  purposes,  and  from  outward 
appearances  was  considered  as  a  good  sow.  The  animal  was  frequently  in 
heat,  and  as  often  received  the  boar.  At  these  periods  it  would  froth  at  the 
mouth,  and  champ  in  the  manner  usual  under  such  circumstances  in  the  male. 
As  the  animal  would  not  breed,  it  was  fattened  up  for  meat,  and  when  killed. 
the  butcher,  surprised  at  the  peculiar  appearance  of  the  internal  genital  organs, 
sent  them  to  Dr.  Thornton.  The  condition  of  the  external  organs  the  latter 
did  not  ascertain,  as  they  had  not  been  preserved. 

In  the  specimen  exhibited,  the  uterus  and  vagina  were  about  as  well  devel- 
oped as  ordinarily  in  the  sow,  but  approaching  the  usual  position  of  the 
ovary,  the  uterine  horns  abruptly  narrowed  into  an  impervious  cord  extending 
along  the  inner  edge  and  included  in  the  peritoneal  fold  enclosing  an  epididy- 
mis. 

A  testicle  with  the  epididymis  occupied  the  nsual  position  of  an  ovary  in 
relation  with  the  uterus.  The  testicles  were  equally  well  developed  on  both 
sides,  but  no  traces  of  ovaries  were  evident.  The  body  of  the  testicle  measured 
about  an  inch  and  a  half  long,  by  one  and  a  quarter  broad,  and  one  thick. 
The  interior  exhibited  the  ordinary  appearance.  The  well  developed  epididy- 
mis terminated  in  a  vas  deferens  extending  along  the  course  of  the  uterine 
horns,  enclosed  in  the  fold  of  the  broad  ligament,  to  the  anterior  wall  of  the 
vagina,  in  which  it  pursued  its  way  to  the  incised  extremity  of  the  latter.  The 
vaginal  portions  of  the  vasa  deferentia  were  enlarged  and  provided  with  late- 
ral caeca.  The  epididymis  and  vas  deferens  were  distended  with  a  milky- 
liquid,  but  this  on  examination  was  found  to  contain  no  spermatozoa,  only 
epithelial  cells  and  granular  matter. 


May  lOih. 
The  President,  Dr.  Ruschenberoer,  in  the  Chair. 
Twenty-four  members  present. 


May  17th. 
The  President,  Dr.  Ruschenberger,  in  the  Chair. 

Thirty-five  members  present. 

Prof.  Lbidt  directed  attention  to  a  few  fossil  bones  lying  on  the  table.  One 
of  the  specimens,  a  well  preserved  tibia,  had  been  obtained  by  Prof.  Hayden 
from  the  pliocene  formation  of  Little  White  River,  a  tributary  of  White  River, 
in  the  Mauvaises  Terres  of  Dakota.  A  second  specimen,  a  radius,  looking  as 
if  it  might  have  belonged  to  the  same  skeleton  as  the  former,  together  with 
an  astragalus,  were  found  by  Prof.  H-iyden  in  the  pliocene  deposit  of  the  Nio- 
brara River,  Nebraska.  Tliese  bones  indicate  a  small  robust  species  of  Rhino- 
ceros^ not  likely  to  have  been  the  same  as  the  Ilyracodon  Nehrascensis  or  the 
Aceratherium  oecidmfaLiSy  which  belong  to  the  miocene  formation  of  the  Mau- 
vaises Terres.  They  are  too  small  to  have  belonged  to  the  Rhinoceros  crassiu^ 
whose  remains  were  found  in  association  with  two  of  the  specimens.  Their 
relation  to  R.  meridianus  of  Texas,  R.  hesperius  of  California^  and  R.  matutinus 
of  New  Jersey  is  uncertain. 

1870.]  5 


NATURAL  SCIENCES  OF  PHILADELPHIA.  67 

One  of  the  collections,  received  from  the  Smithsonian  Institution,  and  ob- 
tained by  Clarence  King  during  the  U.  S.  Geological  Exploration  of  the  40th 
parallel,  consists  of  specimens  found  on  Sinker  Creek,  Idaho.  These  indicate 
a  later  tertiary  formation  like  that  of  the  Niobrara  River.  Among  them  are 
fragments  of  jaws  and  teeth  of  Mastodon  mirificus  and  o(  Bquut  ezeeUus^  both  of 
which  belong  to  the  Niobrara  pliocene  fauna. 

A  second  collection,  accompanying  the  former,  consists  of  specimens  ob- 
tained by  Mr.  King  in  Utah.  Among  them  are  remains  of  Protohippu» perditwij 
Merychippus  mirabiiia^  and  Co«oryx,  all  of  which  belong  to  the  Niobrara  pliocene. 

A  third  collection,  received  from  Prof.  H.  S.  Osborn,  of  Lafayette  College, 
Easton,  Pa,  was  obtained  on  John  Day's  River,  Oregon.  The  fossils  indicate 
a  miocen^  fauna  and  formation  like  that  of  the  Mauvaises  Terres  df  White 
River,  Dakota.  Among  them  are  remains  of  Oreodon  Cutbertsonij  and  what  is 
suspected  to  be  Stylemyi  Ntbratctnm. 

A  fourth  collection,  received  yesterday  from  the  Smithsonian  Institution, 
was  obtained  by  the  Rev.  Thomas  Condon,  of  Dalles  City,  Oregon,  from  the 
same  locality  as  the  latter.  It  consists  of  a  few  specimens,  mostly  uncharac- 
teristic fragments,  but  among  them  are  recognized  several  which  pertain  to 
species  of  the  miocene  fauna  of  the  Mauvaises  Terres.  Small  fragments  of 
jaws  with  portions  of  molars  belong  to  Oreodon  CulberUom,  though  two  exhibit 
slight  peculiarities.  In  an  upper  molar  of  one,  a  small  accessory  fold  projects 
from  the  outer  concavity  of  the  postero- internal  lobe,  as  in  the  Deer.  In  an- 
other specimen  the  inner  surface  of  the  outer  lobe  of  part  of  a  molar  is  longi- 
tudinally rugose.  In  a  third  specimen  there  is  no  peculiarity.  Another  small 
fragment  of  an  upper  jaw,  with  portion  of  a  molar,  apparently  belongs  to 
Agriochoertu  lati/rons.  The  specimens  indicated  are  labelled  **  John  Day% 
Oregon." 

Accompanying  the  last  collection  there  is  a  portion  of  the  head  of  a  tibia, 
about  the  size  and  form  of  the  corresponding  part  in  a  Horse,  thoroughly 
petrified,  and  marked  "  Alkali  Flats,  Oregon."  A  few  additional  but  un- 
characteristic fragments  are  marked  "  Crooked  R.  D." 

Prof.  Leidt  further  made  some  remarks  on  Hadrosaurus  and  its  allies,  as 
follows  :  In  the  ''  Synopsis  of  the  Extinct  Batrachia  and  Reptilia,"  published 
August,  1869,  Prof.  Cope  has  referred  the  supposed  dinosaur  Thespeeius  to 
//<i(/ro«aurM«,  apparently  from  ray  not  having  expressed  the  distinctive  charac- 
ters of  the  two  genera  with  sufficient  clearness. 

Specimens  of  teeth  of  a  herbivorous  dinosaur,  obtained  by  Dr.  Hayden  on 
the  Judith  River,  a  tributary  of  the  Upper  Missouri,  I  referred  to  a  relaiive  of 
the  Iguanodon  with  the  name  of  Trachodon  (Pr.  A.N.  S.  1856,  72;  Trans.  Am. 
Phil.  Soc.  1859,  xi,  140). 

At  the  same  time  several  vertebriB,  together  with  an_  ungual  phalanx,  col- 
lected on  Grand  River,  were  referred  to  a  gevus  with'  the  name  of  Thespesius 
(Pr.  1856,  311  ;  Trans.  Am.  Phil.  Soc.  1859,  xi,  151). 

Subsequently  the  great  part  of  the  skeleton  of  an  Igu^nodon-Vike  animal  was 
discovered  in  the  green  sand  formation  of  New  Jersey,  and  described  by  me 
under  the  name  of  Hadrosaurus  (Pr.  1858,  215;  Cret.  kept.  U.  S.  1865,  76). 

The  teeth  of  the  latter  animal  are  identical  in  form  with  the  most  charac- 
teristic specimen  originally  referred  to  Trachodon,  but  differ  in  having  the  en- 
ameled border  of  the  crown  tuberculate. 

Recently  I  have  regarded  Trachodon,  as  indicated  by  the  teeth,  as  not  dis- 
tinctive from  Iladrosaurus  (Pr.  1868,  199). 

From  my  remarks  that  '*  had  the  remains  of  Thcfpetiut  and  Trachodon  been 
found  in  a  deposit  of  the  same  age  I  should  have  unhesitatingly  referred  them 
to  the  same  animal"  (Cret.  Rept.  84),  Prof.  Cope,  from  a  misconception  of  the 
meaning,  has  regarded  Thespeaius  the  same  as  Iladrosaurus. 

The  diflference  in  character  of  the  corresponding  vertebrae  render  the  two 
genera  distinct,  though,  as  in  a  multitude  of  other  instances,  they  may  have 
possessed  teeth  nearly  alike,  or  even  identical  in  form  and  construction. 
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the  caudal  ftTtthm  «t  ffadrotatirut  ita  biconcaTC  or  amphlccelian  ;  tboM 
or  Tliapaiia,  nt  Icait  the  larger,  mots  characteristic  ones,  art  coDTcio-eoncaTe 
or  opigtbocoeliftn. 

la  the  preieat  condition  of  knowUdge  of  the  remaioB  of  ^adhxaunM  and* 
ita  allig*,  the  folloiring  appear  as  distinct : 

HADR0SAURU3. 
Candals  biconcave  or  ampbicnlian  ;  cerricali  and  dotaalt  coD*exO'eoDca*e 
or  opisthocfBliAO. 

HlDROeif  BITB   ForLKii. 

Leidy:  Pr.  A.  N.  3.  1 
11;  Tiii,  flg.  13;  lii,  li   ,    „ 
Crowns  of  the  teeth  tabercal&te  at  their  enameled  inargias. 

EiDHOaillRCS    HIRABILIS. 

TyacAodon  mirabUU,  Leidj  :  Pr.  1856,  73  ;  TrsM.  Am.  Phil.  Soc.  18G9,  140. 

Croirna  oftvetb  noa-titberculBte  at  (he  eDBmeled  margiai. 

Btmarkt. — The  noD-tabercQlale  cbaract«r  of  the  tordere  of  the  teetb  was 
not  untikelj  associated  with  others  in  the  skull,  &c.,  whicb  if  known  would 
probably  aepirate  this  species  as  a  distioct  genua  froin  Hadrciaumt. 

HlOaOSAITBITB    TIIPOS. 

Cope:  Pr.  A.  N.  S.  1869,  193. 

Founded  on  sereral  caudala  from  the  cretaceous  formation  of  Sampson  Co., 
North  Carolina.  The  robust  character  of  the  Tertebne,  with  their  strongly 
dcTeloped  articular  pro ceesei  for  chevrons,  recalls  to  mind  the  candalt  of 
Jguanodon,  as  represented  in  Tab.  iiTTii  of  Owen's  Uonograph  of  the  Reptilia 
of  the  Cretaceous  Formatioit,  published  by  tbe  PalKonlographical  Society. 
The  BpecimeuB  probably  represent  a  true  Ijpanoiim.      < 

HaDROBlCBUS   HINOB. 

Harsh;  Pr.  A.N.  S.  1870,  2. 

Indicated  by  seTeral  Tertebra  from  the  cretaceoti*  greeii  land  of  Hew  Jersey. 

THESPESIOS. 
CaadalB  con  veio- con  cave  or  opistboctelian. 

TaiBPItlDB   o 


Leidy:  Pr.  A.  K.  S.  1BS6,  311  ;  Tram.  Am.  Phit.  Soc.  18GS,  IGl,  pi.  x,  Bgs. 
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limited  regions  io  England  in  the  course  of  fifteen  months.  In  seeking  for 
the  source  of  the  small  thread-worm,  or  Oxyurit  vermicularis,  which  infests 
man,  I  hdve  also  been  led  to  discover  some  new  species,  of  which  I  propose 
in  due  time  to  publish  descriptions  with  drawings.  As  is  commonly  the  case 
in  organic  nature,  we  find  the  specific  form  changing  with  the  change  in 
condition,  but  the  species  are  often  found  to  differ  where  diff'erence  in  the  con- 
ditions are  hardly  appreciable. 

Mr.  Bastian,  in  a  note  to  his  description  of  the  Vinegar-eel,  Anguillula  aeeli, 
sajs  he  was  indebted  to  Dr.  Davaine  for  the  opportunity  of  examhiing  the 
animals,  and  adds  that  ''  they  are  much  less  frequent  than  is  generally 
imagined,  at  all  events  in  England  ;  and  this  may  be  due  in  great  measure  to 
the  adulteration  of  our  vinegar  with  sulphuric  acid."  It  would  thus  appear 
that  the  Anguillula  aceti  be  examined  was  contained  in  a  specimen  of  what 
may  be  suspected  to  have  been  the  wine  vinegar  of  France.  The  cider  vinegar 
80  commonly  used  in  this  country  usually  teems  with  Vinegar-eels.  Our 
cruets,  when  held  up  to  the  light,  even  to  the  sharp  sight  of  a  naked  eye  fre- 
quently  exhibit  the  worms  swarming,  especially  at  the  border  of  the  surface, 
as  if  in  search  of  both  air  and  light.  By  comparison  of  our  cider  Vinegar-eel 
with  Mr.  Bastian's  description  and  drawings  of  the  irue  Anguillula  aceti,  which 
I  infer  to  be  the  wine  Vinegar-eel,  it  appears  to  belong  to  a  different  species. 
From  the  descriptions  of  previous  authors  of  the  European  Vinegar-eel,  I  had 
considered  ours  as  the  same.  I  shall  not  now  give  a  description  of  the  ani- 
mal, proposing  to  do  so  in  future,  together  with  other  species.  I  may  say, 
however,  while  it  has  nearly  the  size  and  form  of  the  Anguillula  aeeti,  it  has  the 
oesophagus  of  the  form  in  the  genus  Cephalobua  of  Bastian. 


June  2\st. 
Wm.  S.  Vaux,  Vice-President,  in  the  Chair. 
Twenty  members  present. 

Prop.  Leidy  remarked  that  the  two  fossils  presented  this  evening  by  Dr.  W. 
F.  McAllister,  of  Burlington,  Kansas,  were  obtained  in  that  vicinity  from 
gravel,  at  a  depth  of  thirty  feet,  in  digging  a  well.  One  of  the  specimens  con- 
sists of  a  plate  from  a  large  molar  of  the  American  Elephant,  Khphas  Ameri' 
eanus.  The  other  is  the  fore  part  of  a  ramus  of  a  lower  jaw  of  an  Ox,  perhaps 
of  a  large  individual  of  the  Bison  Americanus.  In  comparison  with  the  corres- 
ponding part  of  the  jaw  of  the  existing  animal,  the  measurements  are  as 
follow : 

FoMll.  Recent  jaw. 

Depth  at  fore  part  of  first  molar 24  lines.     21  lines. 

Depth  at  incisive  foramen  26      "         24     *' 

Depth  at  lowest  part  of  hiatus  21      »'         18     " 

Length  of  hiatus  in  advance  of  molar 52      *'         52     *^ 

Thickness  below  first  molar 14     '^         II     '< 

Prof.  Lkidy  further  stated  that  he  had  recently  received  for  examination  a 
small  collection  of  fossils,  through  the  Xew  York  Lyceum  of  Natural  History 
and  the  aid  of  his  friend  Mr.  George  N.  Lawrence,  which  belonged  to  .Mr.  Wm. 
Newcomb,  of  New  York.  The  collection  is  said  to  have  been  brought  from 
the  Rocky  Mountains,  but  the  exact  locality  has  not  yet  been  ascertained. 
Most  of  the  foj«3ils  consist  of  fresh-w;iter  shells,  evidently  of  tertiary  age,  but 
adherent  matrix  indicates  them  to  have  been  derived  from  several  different 
strata.  Accompanying  them  there  are  a  few  bones,  of  which  one  is  the  coro- 
nary bone,  apparently  of  Equu.t  excelsus :  the  others  mostly  pertain  to  two 
fishes,  a  large  cyprinoid  and  a  ray.  As  the  living  cyprinoi<ls  are  fresh-water 
fishes,  the  association  of  the  remains  of  a  ray  may  perhaps  indicate  that  this 
was  also  a  fresh-water  species,  though  it  is  not  unlikely  that  it  may  belong  to 
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■  'jcrmal  tou.  with  a  pcDlagucal  oat 
UnJtr  tErfi«  iiron^lj  conTti.  Tpp*! 
a  central  lamoil  and  jtEapd  t; 


ijpr< 


Lamot:  Jiiit,  a  ra;]. — Foaadcd  on 
E.  the  lidd  or  vbich  an  codtcx. 
rfice  with  fire  plaan  tlapinK  from 
bordcrt.     From  il 


ral  tcamc!oid  areola  ovcapie*  rather  le»  tbin  faa[f  the  eitenl  of  the 
iipp*r  lorrace.  Th«  B»ota  a  abioiDg.  nearlj  smcolb,  and  eibtbiu  coDceotnc 
list*  of  ittuctare.  The  lerj  lutamit  of  the  bois  appcan  compoted  of  a 
harder,  more  traDilncrot  labituice  protradiog  through  ihe  opaqoe  while 
Ireater  iltrntUi  of  ibe  boM,  16  linei ;  iborter  diameter.  15  lioei ; 
from  tommit,  8  liocs :  greater  «idcti  of  areola,  S  line* ;  (borter 


tbU'koet! 
vMib,  6 


y  tLOcrriisca  toaciTrs  — Foooded  oa  ipcctmeBs  of  pharyngeal  boD«  with 
leelb.  There  are  lighi  of  ihtra  of  differeni  ciiei,  all  imperfect.  The  largCH 
hate  bera  doable  the  siie  of  Ibe  tmalleit,  and  prrhapi  Ibej  may  bare  per- 
laiaed  lo  lereral  .'peciei.  Tber  are  robuit.  aad  indicate  a  large  and  powerfal 
fijh.  Tbej  bare  the  geoeral  form  of  Ibe  posterior  pbarfcgtala  in  the  carp  and 
other  crpriaoid*.     The  poilerior  ramoj  ij  prolonged  aboTc  in  a  stoat  pedicle, 


■  ilh  a 


iDguIar  articular  • 


111 


iifacc.  below  the  pedicle,  ii  broad.  d»tIt  Sat.  with 
der  couvex  and  a«Dle,  the  JDoer  border  concaie  and  laslaining  a  aiDgle  row 

The  anterior  ramis  ii  thick,  and  abrnptlj  aairows  forward,  bnl  is  broken 
m  itj  for*  part  in  all  Ibe  tpedmecj.  At  ihe  angle  of  conjuoctioD  of  the  rami 
ihr  bone  is  masilre.  thicker  fore  and  aft  than  trangcerjelr.  The  outer  border 
of  the  boue  forms  two  fleiures.  The  aatero^iternal  lurtace  ia  broad.  TertU 
callj  coDCBTe,  tranitersek  conTri.  in  some  casei  entire,  in  olbers  eicaTated 
inio  pits  commuuicaling  with  Ihc  botlomi  of  ibe  teelh  or  citcDdiog  through 
tbir  bone  where  the  latter  bate  been  ihed.  f 

The  teeth  form  a  stogie  vertical  row  of  four,  and  are  sopported  on  the  inner 
aide  of  Ibe  conjuoclion  of  ihe  two  rami  of  tbe  pharrogeal  bone,  projecting  a 
Ehutl  disunce  beluw  the  level  of  the  inftrior  ramuj,  and  eileoding  rather 
more  than  balfwaj  up  the  luperior  ramus.  Tber  have  gloat  booj  bases, and 
ate  of  tbe  true  mafilicalorj  li-pe,  Thty  hear  a  girlkinjt  reeemblance  lo  baman 
premolar  leelb— tbe  largeit  in  lize  as  well  as  form.     Tbej  are  all  of  the  caine 
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No.  I  appears  to  be  from  an  old  individnal ;  the  teeth  have  all  been  shed  or 
broken  awaj.  No.  2  is  the  most  robust  specimen.  The  uppermost  tooth  has 
been  shed  and  not  replaced.  The  bone  is  not  excavated  in  pits  beneath  the 
position  of  the  contained  teeth.  No.  3  has  the  upper  tooth  shed  and  the  bone 
perforated  in  its  position.  The  lower  three  teeth  are  retained,  but  half  worn 
away.  In  No.  4  the  bone  is  perforated  in  the  position  of  the  upper  shed  tooth. 
In  Nos.  5  and  6  the  bone  is  perforated  in  ttie  position  of  the  upper  shed  tooth, 
and  deep  pits  exist  beneath  the  position  of  the  two  teeth  below. 

iiJince  communicating  the  above,  Prof.  Hayden  presented  a  specimen  of  a 
pharyngeal  bone  of  the  same  fish  from  CastleCreek,  Idaho. 


June  2Sth. 
The  President,  Dr.  Ruschenbergeb,  in  the  Chair. 
Thirteen  members  present. 


July  5th,   1870. 
The  President,  Dr.  Ruschenberger,  in  the  Chair. 

Fifteen  members  present. 

The  following  papers  were  presented  for  publication  : 

"Remarks  on  Huxley's  Classification  of  Birds."  By  T.  Hale 
Streets. 

"  On  the  Stipules  of  Magnolia  and  Liriodendron."  By  Thomas 
Meehan. 

The  resignation  of  Mr.  Gilbert  Coombs  as  a  member  was  read 
and  accepted. 

Mr.  Meehan  exhibited  some  specimens  of  Rumex  ohlongifoliua^  a  naturalized 
Dock  from  Europe.  He  said  that  so  far  as  he  could  ascertain  from  European 
specimens,  and  the  descriptions  of  Babington,  Bromfield  and  other  English 
botanists,  the  plant  was  there  hermaphrodite;  but  here,  as  correctly  stated  by 
Dr.  Asa  Gray,  it  was  mouoeciously  polygamous,  lie  thought  the  fact  that 
plants  hermaphrodite  in  one  country  becoming  unisexual  in  another,  was 
worthy  of  more  attention  by  those  engaged  in  the  study  of  the  law?  of  sex 
than  had  been  given  to  it.  This  Rumez  did  not  stand  alone;  R.  crispus  and 
R.  patienta  exhibited  the  same  thing.  Fragaria  \9q,%  another  instance  well 
known  to  horticulturists,  although  the  fact  scientifically  had  not  received  due 
weight.  The  average  tendency  of  the  strawberry  in  Europe  was  to  herma- 
phrodism, — here  to  produce  pistillate  forms. 

He  also  called  attention  to  the  fact  that  in  these  American  specimens  uni- 
sexuality  was  in  proportion  to  axial  vigor.  This  law  he  had  already  explained 
in  times  past  to  the  Academy,  and  new  instances  were  scarcely  necessary. 
Here,  however,  the  moderately  weak  plant  had  more  hermaphrodite  flowers 
than  the  strong  one;  and  iu  both  classes  of  specimens  the  number  of  male 
flowers  gradually  increased  with  the  weakening  of  the  axis,  until  the  ends  of 
the  raceme  were  almost  wholly  of  male  flowers.  The  first  flowers  on  the 
strong  verticels  were  usually  wholly  pistillate. 

Prof.  Cope  inquired  whether  the  facts  now  noted  by  Mr.  Meehan  did  not 
conflict  with  those  he  had  before  brouj^ht  to  the  notice  of  the  Academy  in 
coniferous  plants  ?  He  understood  that  in  them  the  female  flowers  were  at 
the  apex  of  the  young' shoots,  and  the  male  flowers  in  lower  and  more  exterior 
positions. 

Mr.  Meeuan  replied  that  the  facts  were  identical  in  both  instances  in  this, 

1870.] 


PBOCEEDINQS   OF  THE  ACADEMY  OP 


lb«t Ih 

frmnle 

flow 

re  in   c 

oniferons  plnn 

,  „ere  bom 

e   oalv  on  Ibr  tltonr 

9  shools 

Til  ese  vino 

rous  sbools  wo 

Idio  liiDehBcroBdfdiiidirMk- 

Ined"b 

r  ihBdu, 

whe 

Q  Ihcy  woulil  ceaaeto 

bcar  fema 

e/aod  produce  ntli 

flowers 

only. 

Paoi' 

CoPi  aURKe 

led  tha 

,  B-ithont  referrnre  lo  Iho 

relttlire  vigor  of  lb 

■hootfl, 

liie  mil 

btlow,  and  tl 

e  female   H 

•rer  above ;  is  thm 

Dac:k9  the  fcmn 

e  Ho 

below,  aod  lb 

mah  above 

Ur.  Meeuan  e 

M 

e  bad  a 

ever  placed  an) 

value  on  r 

ativepoEitioB,ijii«l 

vigor  « 

In  <he  c<ue  of 

Irtes,— ftnm  Mriin- 

Uriy,— 

Ehe   mnl 

fla 

re  BTideally  partially  formed  the  fsll  b.foHW. 

pftOPLOC 

,»nd    at 

the 

same  t 

me    tliat  bud 

ralM  were 

formmp.  and  pnwM 

forces 
althoDg 

irarly  nt 
h  appear 

ng 

for  ilie 
t Ibe  bi 

eason.     They 

were  Rlitl  in 

the  weaker  politlol. 

pRor.  I.KiDT  remarked  that  Ihe  iDteregling  commanicatioa  of  Mr.  Hribu 
had  recalled  <o  bis  mind  n  result  of  his  ejperieuce,  nbicb  be  thought  wolid 
accord  witb  that  of  Otbers, — viz  :  ibat  epecieg  viewed  as  comtnon  to  bMk 
Europe  and  America  Trequeiilly  exhibit  slight  pfculiariljes.  whicb  art  (S>- 
linctive  of  those  of  Ibn  two  countriee.  It  is  what  might  be  inferred  e"n  if 
w*  admit  the  evolution  of  existing  species  from  a  common  remote  anctilrj. 
A  wide  sfparation,  with  a  considerable  lapse  of  lime  and  a  modifiralign  rf 
circumstances,  are  sutfleient  loacconut  for  the  slighl  and  acquired  diffennto- 
Even  where  diSereDccs  arc  not  observed  in  form  and  siructure,  they  laayHtt 
in  the  habit  of  the  species.  Thus  the  common  wolf  of  Europe  and  Aronu% 
viewed  by  many  nalurnlists  as  of  the  same  species,  differs  slrikingly  is  cbu«- 
Icr  in  the  two  coaniries,  la  Ibe  farmer  it  is  n  more  fearles*  animal,  not  itA: 
tiling  to  attack  man  ;  in  tbe  latter,  it  is  said  never  lo  attack  man. 

At  an  early  period  observers  saw,  or  tbought  they  saw,  many  of  lbs  uM, 
(pecivs  of  plants  and  atiimals  indigenous  to  America  that  occur  in  EnrM 
and  hence  the  cummon  nnmcs  of  Enropean  species  were  applied  to  IhMt  • 
America.  Gradually  ibe  list  of  apecies  common  lo  the  two  coantriel  m 
much  reduced,  snd  nuw  is  comparstivi-ly  small. 

As  might  be  anticipated,  in  descending  in  the  scale  tbe  species  comniiiii  1* 

species  exhibit  geographical  peculiarilief.  nhicb  by  come  naturalists  wobU  1M 
regarded  as  luOicient  to  consider  them  dislincl.  Tbe  sing^aiar  rotifers  JU^ 
crlfl  rinjF.iu  »aA  Limiiai  crralnphyJIi  are  described  by  European  antbon  W 
being  most  generally  solilsry.  Here  Ibcy  frequently  oecur  in  coniposaf 
bunches,  up  to  several  dozen  in  a  hnnch.  Agassis  observes:  "  In  the  Amirl- 
'       '      "  '  ,wo  types, — tbe  brnwn  and  li^ 
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len^h  of  thf  body,  which  is  about  five  lines.  In  one  instance  I  saw  a  brown 
Hydra  from  the  Schuylkill,  the  body  of  which  was  five  lines  in  length,  elongate 
its  arms  to  nearly  three  inches.  The  green  Hydra  is  found  more  especially'On 
the  under  side  of  floating  leaves  in  quiet  ponds.  It  usually  has  five  arms, 
though  I  have  observed  six,  and  more  rarely  seven  ;  and  this  is  also  the  case 
with  the  brown  Hydra,  which  sometimes  has  but  four  arms.  As  in  il.  viridit, 
the  arms  of  our  green  Hydra  are  shorter  than  the  body. 


July  12tL 

The  President,  Dr.  Ruschenberger,  in  the  Chair. 

Ten  members  present. 

Poor.  Leidy  exhibited  a  fossil,  submitted  to  his  examination  by  the  Smith- 
sonian Institution.  It  consisted  of  a  much  mutilated  portion  of  a  ramus  of 
the  lower  jaw  of  a  large  ruminant.  The  specimen,  very  friable  and  encrusted, 
was  found  22  feet  below  the  surface,  in  clay,  on  the  *'  bench  "  or  •'  second 
bottom  "  of  Boyer  River,  Harrison  Co.,  Iowa,  and  was  presented!  to  the  Smiths. 
Inst,  by  D.  R.  Witter,  of  Woodbine,  Iowa.  Other  bones  were  discovered  in 
association  with  the  specimen,  but  crumbled  to  pieces. 

The  jaw  fragment  was  especially  interesting,  as  it  is  supposed  to  belong  to 
Ooibo9  cavt/ronsy  and  is  the  first  specimen  of  a  lower  jaw  yet  discovered  which 
may  be  attributed  to  that  animal.  It  contains  the  last  molar  tooth  nearly  en- 
tire, but  much  worn.  This  tooth  is  constructed  after  the  type  of  the  corres- 
ponding one  in  the  Sheep,  and  exhibits  no  trace  of  t^^e  accessory  fold  between 
the  anterior  and  median  pairs  of  lobes  such  as  exists  in  the  Ox,  nor  of  a  tuber- 
cle such  as  is  found  in  the  same  position  in  the  Deer.  The  fore  and  aft 
measurement  of  the  crown  of  the  tooth  is  full  two  inches;  the  width  at  the 
fore  part  of  the  crown  is  nearly  an  inch. 

An  isolated  tooth,  a  last  lower  molar  which  had  not  yet  protruded  from  the 
jaw,  from  Natchez,  Mississippi,  preserved  in  the  Museum  of  the  Academy,  by 
comparison  with  the  tooth  in  the  jaw  fragment,  would  appear  to  belong  to  the 
same  animal.  The  specimen  is  two  and  a  quarter  inches  long  and  thfee- 
fourths  of  an  inch  wide  at  the  fore  part,  and  is  two  inches  in  its  antero-pos- 
terior  measurement. 

Mb.  T.  Hale  Streets  made  the  following  remarks  on  the  cranium  of  an 
owl : 

Among  the  Academy's  collection  of  birds'  crania  there  is  one  belonging  to 
a  species  of  owl  (supposed  to  be  the  Nyctale  acadica)^  which  presents  a  very 
remarkable  instance  of  the  want  of  symmetry  in  corresponding  parts  of  oppo- 
site sides. 

In  this  skull  the  squamous  portion  of  the  temporal  bone  is  thin  and  scroll- 
like, and  joins  the  post-frontal  plate.  What  is  interesting  about  it  is  the  man- 
ner in  which  this  union  takes  place.  On  the  right  side  the  lower  end  of  the 
scroll-like  squamous  bone  turns  upward  and  forward,  and  unites  with  the 
post-frontal.  On  the  left  side  the  contrary  to  this  is  the  case ;  the  npper  ex- 
tremity of  the  bone  curls  over  and  joins  the  post-frontal,  while  the  lower  ex- 
tremity is  free. 

If  there  had  been  but  a  single  specimen  of  this  cranium  I  would  have  been 
led  to  regard  this  instance  of  symmetry  as  abnormal ;  but  as  the  same  pecu- 
liarity of  structure  is  presented  by  two  (these  being  the  only  representatives 
of  the  species  in  the  collection),  it  would  rather  suggest  itself  as  a  normal 
condition,  although  instances  of  coincidence  of  abnormality  exist,  especially 
in  the  lower  forms  of  life. 


July  19fA. 
The  President,  Dr.  Ruschenberger,  in  the  Chair. 
Fourteen  members  present. 
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Psor.  Lit[DT  cihibiud  a  Fossil  wbich  bad  been  tubmltted  to  bii  ti 
b;  Prof  Htydeo,  wbo  obiained  it  on  tbe  Uoreaa  Rlrer.  >  triboUrr  otA* 
Upper  Missouri,  and  was  probably  derired  from  the  creUceoai  fornitioi. 
The  specimen  consists  of  Ibe  bodj  of  a  vertebra  of  a  laurian,  deroid  of  Ikl 
Deural  arch,  which  was  separated  at  tbe  suture.  It  beari  a  reiemblance  tt 
the  corresponding  part  of  Xilhoiaurut,  a  sanrian  or  the  tiiauic  depositt  of 
Europe.  The  bodj  Is  cjlicdroid.  moderately  narroived  towards  the  middli, 
and  has  the  articular  ends  sligblly  concave.  The  sutural  connection  of  ikl 
oeural  arch,  incladiog  transverse  processes,  eitends  some  diatance  down  Ikl 
sides.  The  meaBurements  of  the  Bpecimen  are  as  follow  ;  Len^b  ofbodjii* 
t'eriurlj,  11}   lines;  superiorly,   1  inch;  depth   in   froDt,  II   lines;  width,  U 

The  specimen  probably  indie, 
and  from  its  reseuiblance,  the  i 
yolkouiuropi  oeeiduut. 

July  26(A. 
The  Preaident,  Dr.  Ruschesbergeb,  in  the  Chair. 
Ten  members  present. 

Od  favorable  report  of  the  Committees,  the  following  papeiBVtn 
ordered  to  be  printed  ; 

DeioripUoa*  of  QKASSHOPPEBB,  from  Colende. 

BY   PROP.    CYKLS  THOUA9. 

AtfABROS,   Hnld. 

The  characters  of  this  genus  were  not  fully  given  by  Prof.  Haldeman  rt«  i 

he  established  it,  and  tbaae  subse<|iiently  aililcd  by  Girard  are  scarcely  itfl-  ' 

cient  to  dislin):iii8h  it  from  other  closely  allied  )(euera.     Having  botb  geitsrf 

tbree  species,  I  give  the  fultowiDg  as  the  principle  chsruclcrs  that  dislingiiA 

Oen.  Char.  Head  large,  smoolb,  advanced  io  front  between  tbe  aateoic 
Pronoluni  ^ellifurm,  eiteiidiug  over  Ibe  base  of  tbe  abdomen  ;  rounded  ai 
■'mooib  ;  nnterior  portion  of  tbe  sides,  reaching  below  the  eyes ;  poitenM 
'    ■       "  biri»n[ate  ^  posterior  angles  of  thi 
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Species-  is  necessary  to  decide  this  point.  A.  pjirpuraseens,  Uhler,  must  be 
excluded  from  this  genus,  as  the  presternum  is  not  spined  ;  it  may  belong  to 
Fterolepis,  Rambur,  but  I  have  seen  no  species  of  this  genus,  and  therefore 
cannot  speak  positively. 

A.  Stevensonii,  n.  sp. 

Female.  Purple,  mottled  with  yellow  ;  form  and  coloring  somewhat  similar 
\o  A.  purpur ascent,  VhlcT,  but  smaller  and  slenderer  in  all  its  parts.  Face 
white,  the  transverse  suture  below  the  front  fuscus ;  tips  of  the  mandibles 
piceous  ;  palpi  pale,  the  penultimate  joints  of  the  maxillary  palpi  striped  with 
purple  above;  antennae  long  and  slender,  reaching  nearly  to  the  extremity  of 
the  ovipositor,  dusky  ;  cranium  cinereous,  with  the  vertex,  and  a  line  extending 
back  from  each  eye,  dull  white.  Pronotum  short,  not  carinated,  a  slight 
transverse  incision  near  the  front ;  the  two  oblique  dorsal  impressions  very 
narrow  and  dark  ;  surface  smooth,  lurid ;  a  large  black  spot  occupying  the 
central  portions  of  the  sides  behind  the  transverse  incision;  lateral  margins 
broadly  and  anterior  margins  narrowly  bordered  with  pale  yellow ;  posterior 
angles  tipped  with  piceous-black.  Tegmina  hid  beneath  the  pronotum.  Ab- 
domen dull  purple,  somewhat  darker  along  the  sides.  Ovipositor  slightly 
curved  beyond  the  middle,  piceous  at  the  tip  ;  cerCi  slender,  hairy.  Beneath, 
dull  white.  Anterior  and  middle  legs  short,  femora  slender  and  straight; 
posterior  legs  very  long  and  slender,  femora  and  tibis  each  the  length  of  the 
body  omitting  the  head  ;  all  pale,  purplish-yellow  ;  femora  smooth ;  tibia  with 
spines  irregularly  placed  on  the  angles,  also  on  the  rounded  portion,  black 
at  the  tips.  The  spine  above  the  anterior  coxa  pale,  slender,  and  bent 
abruptly  downward. 

Length  1-13  in.  ;  pronotum  '20  in. ;  posterior  femur  '93  in.;  ovipositor  '75. 

Hab.  Southern  Colorado,  on  elevated  grassy  terraces  near  the  mountains ; 
and  the  parks.  Collected  by  C.  Thomas  while  accompanying  Dr.  Hayden's 
Geological  Expedition  to  Colorado  and  New  Mexico. 

It  id  named  in  honor  of  Mr.  James  Stevenson,  a  member  of  the  expedition, 
who  has  for  years  accompanied  Dr.  Hayden  in  his  western  explorations,  and 
has  been  a  diligent  collector  of  specimens  in  all  departments  of  Natural 
History. 

A.  MiNDTUS,  n.  sp. 

A/ale.  Similar  in  coloring  and  appearance  to  the  A.  Slevensoniu  Face 
mottled  with  purple ;  a  dark  spot  below  each  eye  ;  a  narrow  yellow  line 
running  back  from  the  upper  corner  of  the  eye ;  cranium  cinereous,  head 
somewhat  covered  by  the  pronotum.  Pronotum  short,  rounded,  smooth  ; 
transverse  incision  almost  obliterated  ;  oblique  dorsal  impressions  irregular  ; 
the  dorsal  portion  cinereous  ;  sides  with  a  triangular  black  spot,  interrupted 
by  light  spaces  ;  broadly  margined  with  dull  white  ;  lateral  angles  tipped  with 
piceous-black.  Tegmina  short,  extending  over  the  second  abdominal  seg- 
ment ;  margins  pale  yellow,  central  portions  brown.  Abdomen  cinereous,  a 
darker  line  along  the  sides  ;  notch  of  the  sub-anal  plate  very  small ;  append- 
ages small,  hairy  ;  the  tip  of  the  last  dorsal  segment  strongly  bifid,  denticulate. 
The  cerci  (I  use  this  term  for  those  appendages  supplying  the  place  of  cerci) 
slightly  bent,  bifurcate.  Legs  same  color  as  abdomen  and  cranium  ;  anterior 
pair  quite  short;  middle  pair  a  little  longer;  the  posterior  pair  very  long, 
the  femur  marked  with  a  dark  line  along  the  upper  angle;  tibia  slender, 
spines  tipped  with  brown.     Antenna?  at  least  twice  as  long  as  the  body. 

Length  -75  in. ;  posterior  femur  -02  in.  ;  tegmina  beyond  the  pronotum  •!  in. 

Female  similar  to  the  male  in  appearance,  coloring  and  size.  Cerci  small, 
hairy.     Ovipositor  bent,  somewhat  narrowed  in  the  middle  ;  brown  at  the  tip. 

Length  as  in  the  male.     Ovipositor  -55  in. 

Hab.  Same  as  A.  Stevensonii,  Some  specimens  in  each  of  the  species  have, 
on  the  under  side  of  the  posterior  femur,  about  four  or  five  abortive  spines, 
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espeniallT  the  oMur  or  more  nulnre  aoea.     Thii  ni 
(be  poiitioo  of  the  geoas.  which  u  if  idtoil;  one  »f  i 

THA1IS0TB120S,  Twcher. 

T.  pcBPrRjiiCHS,  rhler. 

Faani]   in  ibe  parka  of  the   Rock;  yoanuini  and  oa  the  u 


Femalr.  Small,  somewhat  like  A.  mimuliu.  That ,  bat  pr»t«aliD)t  fome 
marked  differ«D»9.  Head  ma-l«rate  liie.  immened  in  thr  proDolDm  nearlj 
to  the  ejes  :  occiput  Tcrr  shore  codtci  :  lertti  roanded  belwtea  the  iinteaDK, 
tlightl;  adfanced  in  front.  thU  aiiTanced  portion  Iriangnlar  and  deBeied ; 
face  short,  broad,  smooth,  aomevbat  conrei:  labmin  large,  ronnd.  Palpi 
rather  loniier  thaa  nsaal,  slea>ler.  cylindrical ;  terminal  joint  of  ihe  maxillarj 
palpi  Ihe  tonfcrst.  Pronotan  nnall.  rounded,  not  carinated;  adranced  in 
front  over  the  back  of  Ihe  bead,  margin  ronnd,  or  mb-tmncate  ;  posterior 
eitiemitT  eitended  orer  the  base  of  the  abdomen,  roaad  :  sides  Darrowed 
below,  reach  only  about  the  lower  border  of  the  eyes  :  posterior  margin  of  tbn 
tides  sloped  quite  obliquelT.  atii^htl;  sinuate.  Antennc  reach  the  lip  of  the 
OTipositor.  Oviposilor  aboni  tbe  len^b  of  the  bodr,  sli^hllr  beat;  cerci 
short,  stout,  coTCTcd  with  mlnote  depresaed  hairs:  the  plite  between  tbem 
IrianEutnr.  Prostemam  not  spiaed.  Anterior  tibis  witb  two  spines  in  front ; 
medial  witb  tw«  rowa  on  ih*  outside  t  (coaDiiog  the  one  at  the  base)  and  2. 
(Posterior  legs  wauliof  in  the  onlj  specimen  obtained  ) 

Coler.  (Siccus)  testaceous  preen  striped  and  xaried  with  pale  jellow. 
Face  testaceous,  paleal  below,  with  a  brown  spot  at  each  lower  corner.  Three 
pale,  tolemblv  broad,  jellow  stripes  reach  from  the  head  to  Ihe  end  of  ibe 
abdomen  ;  one  alon;  the  back  and  one  along  each  ride.  Two  oblique  black 
marks  on  tbe  back  of  tbe  pronotam  aboal  ibe  middle :  lower  margins  of  the 
sides  yellow;  beneath  pate.  Onpositor  fuscuj.  Antenna!  fiiscus.  Legs 
purplisb,  tarsi  piceouj. 

Dimntioiu.     Length  -TJ  in.:  to  tbe  end  of  tbe  pronotnm  '34  in. ;  ovipositor 

ffoi.    S.  E.  Colorado. 

EPHippirrre.t,  Serv. 
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C»/or  (siccQs)  pale  yellow.  A  roseate  stripe  on  the  frontal  tubercle  ;  second 
joint  of  the  antennae  orange  yellow ;  a  bright  yellow  curved  line  runs  from 
the  upper  canthus  of  each  eye  to  the  pronotum  ;  there  they  meet  with  broader 
lines  on  the  pronotum,  which,  converging  posteriorly,  fade  near  the  middle 
of  the  dorsum.  Anterior  portion  of  the  pronotum  dotted  with  red.  Stridn- 
lating  organs  very  small,  roseate.  Elytra  and  wings  pellucid.  Abdomen 
minutely  dotted  with  reddish-brown.     Tips  of  the  cerci  black. 

DimeriBionB.  Length  -75  in.  ;  to  tip  of  the  wings  1-25  in. ;  wings  pass  the 
elytra  (about)  "25  in. ;  femur  1-  in.  ;  tibia  -95  in. 

Hub,     Southern  Colorado.     Unique  specimen. 

ORCHELIMUM,  Serr. 

0.  TULGARi,  Harr. 

The  specimens  I  have  marked  as  belonging  to  this  species  may  prove  to  be 
new,  as  they  vary  considerably  from  the  type. 

O.  GRACiLB,  Harr. 

Hab,     Found  in  Colorado. 

UDEOPSYLLA,   Scudd. 

U.  ROBUSTA,  Hald. 

I  have  marked  mj  specimens  by  guess,  as  I  have  no  description  of  this 
species  at  hand ;  but  think  from  allusions  to  it  in  the  descriptions  of  other 
species,  that  my  specimens  belong  there.     Found  in  the  parks. 

CENTHOPIIILUS,  Scudd. 

C.  DITERGSNS,  Scudd. 

My  specimens  vary  in  having  the  hind  femora  of  the  females  spined,  spines 
Tery  short.     Yet  I  am  inclined  to  believe  they  belong  to  this  species. 

A  CRIDID^. 

(Truxalides.) 
OPOMOLA,  Serv. 

0.  NEO-MBXICANA,  UOV.  Sp. 

Female,  Long,  slender,  truxaloid.  Head  conical ;  occipnt  convex,  ascend- 
ing to  the  somewhat  elevated  vertex  ;  vertex  convex,  ascending,  sub-margined, 
rotund,  rather  elongate  before  the  eyes  ;  face  very  obliqne  ;  frontal  ridge  dis- 
tinct, sides  parallel,  slightly  sulcatc  ;  lateral  carinn  distinct,  obtuse,  divergent, 
reaching  the  lower  corners  of  the  face.  Antennae  strongly  ensiform,  trique- 
trous, reaching  to  the  tip  of  the  pronotum  ;  sitnated  in  deep  foveolae  under 
the  front  of  the  cone.  Pronotnm  about  as  long  as  the  head ;  sides  parallel ; 
all  its  parts  very  regular  ;  tricarinate,  carins  not  elevated  but  distinct,  all 
about  eqnal ;  obtusely  rounded  anteriorly  and  posteriorly.  Elytra  a  little 
shorter  than  the  abdomen  ;  wings  a  little  shorter  than  the  elytra.  Posterior 
femora  reach  the  extremity  of  the  abdomen  ;  very  slender.  Prosternal  point 
short  and  obtuse,  scarcely  more  than  a  pointed  tubercle. 

Color  (immediately  after  being  taken  out  of  alcohol,  in  which  it  bad  been 
immersed  for  some  months).  Face  yellow,  dotted  with  red  ;  lateral  carinte 
rosaceous  ;  on  the  top  of  the  head  a  faint  roseate  stripe  runs  from  the  end  of 
the  cone  to  the  pronotum,  bordered  each  side  by  a  yellow  stripe  ;  from  the 
lower  part  of  each  eye  starts  a  bright  red  stripe  which,  running  back  across 
the  head,  continues  along  the  upper  portion  of  the  side  of  the  pronotum  to 
its  extremity  and  is  lost  on  the  elytra.  Median  carina  of  the  pronotum  red, 
the  dorsal  spaces  yellow  ;  lower  portions  of  the  sides  yellow.  Elytra  semi- 
transparent  ;  base  and  stripe  along  the  dorsal  margin  roseate.     Wings  traua- 
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parent,  tcIds  ocbreons.  Abdomen  dirtj  j-ellon 
L^iTB  rurnua ;  poitcrlar  fcmorn  liav  e  a  pnle  siri 
of  the  posterior  tibitc  tippEti  with  blnct. 

llimcatinm.     Fetanlc.  Length  1-62  in. ,- (n  li| 
of  prDaatam  -B3  in. ;  femur  -8S  in. ;  Cibi&  -86 

JIab.     S.  E.  Neir  Mexico. 

1  have  QQl  secD  the  mtilo.     This  spEcics  con 
differs  from  it  in  Ihe  followinK  r«9pec[8  :     T 
but  sharplj  triquctrona ;   the  proaolam  is  cai 
but  raised  lines;  mid  allhout'b  ibe  posterior  lobe 
pronotuia  cannot  be  trnly  called  doaselT  punctate, 
closely  to  Trvialit. 

[Mueronatt.) 
ACRIDIDU,  Geof. 


I,  Ciller, 
ma,  Saj. 
.Iher  Calopltm 


led,  near  the  line  between  Colorado 
CALOPTENUS,  Serr. 


approflcli  t 


of  further  couipnrisoi 

P,   HORKALIS,  Scudd. 


mpt  10 


'.  ep. 


Medium  Eiie,  bod;  eloi 
sloped,  flat  and  narrow 
part  irnnsversB  and  trim 
very  sligbt  depression  e 

leunB  filiform,  Dcurlj 


PEZOTETTIX, 
parks  oflhe  mountain 

b  eylicdi 


il.    Occiput  ci 
tbe  eyes,  suildenlj  widening  in  froat,  llllf 
igular;   tbe  frontal  ridge  soniewbat  coot  '  ' 

t  the  central   ocellus;  eyes  large,  promin 
I  long  B9  head  and  thorax.     Sides  of  Ibe  proDOtiia 


parallel  in  tbe  male,  and  very  slightly  diiergcnt  posteriorly  in   the  femsls; 

curinn  obliterated  by  tbe  sub-cjliadricni  form  ;  posterior  margins  oflhe  lif 

obliquely  sloped  but  not  sinuous ;  poiterior  angle  rounded  ;  a  slight  IrontrnM 

Incision  each  side  close  to  llie  front  margin ;   Ibe  three  usual  trausiene  i»- 

e  femoile,  the  posterior  one  «^^ 
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When  alive  this  is  a  very  pretty  insect,  stripes  of  red,  black  and  white  al- 
ternating; when  immersed  in  alcohol  the  red  fades,  and  the  black  becomes 
paler. 

[3futici.) 

BRACHYPEPLUS,  Charp. 

As  Charpentier,  at  the  time  he  established  this  genns,  failed  to  give  its 
characters,  and  the  description  of  Girard  is  so  short  and  deficient,  I  give,  from 
a  large  number  of  specimens,  what  I  conceive  to*  be  the  distinguishing  char- 
acters. 

Gen.  Char.  Body  very  robust,  acridoid.  Occiput  broad,  convex,  smooth  ; 
vertex  margined  ;  frontal  ridge  broad,  short,  slightly  sulcate,  expanding  below  ; 
lateral  carinas  distinct,  with  a  sulcus  behind  each ;  antennal  foveolse  deep, 
oblong;  cheeks  prominent.  Pronotum  large,  elongate,  tricarinate  ;  carinas 
distinct,  continuous ;  widest  below,  expanding  posteriorly,  sides  straight, 
chagrined  above,  sides  glabrous  ;  no  transverse  incisions  on  the  dorsum  ; 
anterior  margin  rounded,  extending  slightly  on  the  head  ;  posterior  margin 
round.  Elytra  and  wings  rudimentary  (in  the  known  species).  Legs  very 
robust ;  posterior  femora  long  as  the  abdomen,  swollen  ;  tibiae  strongly  spined 
nearly  the  entire  length.  Antennae  filiform,  joints  distinct ;  long  as  head  and 
thorax.  Sub-anal  plate  of  the  male  tumid  ;  cerci  very  short ;  female  append- 
ages stout,  broad. 

A  well  marked  and  distinct  genus. 

B.  MAGNUS,  Girard. 

This  ponderous  species  is  easily  recognieed  by  fig.  1,  pi.  xv,  Marcy's  Expl, 
Red  River  La.,  but  the  description  is  quite  deficient ;  therefore,  to  aid  future 
investigations,  I  give  it  more  minutely. 

(Siccus).  Yellow,  spotted  with  brown.  Occiput  very  slightly  scabrous  ; 
with  tine  shallow  punctures  ;  elevated  margins  of  the  vertex  meet  in  about  a 
right  angle  at  the  front ;  frontal  ridge,  although  narrow  above  and  gradually 
expanding  as  it  descends,  is  not  narrowed  opposite  the  antenn«p,  margins  dis- 
tinct obtuse  ;  sulcus  shallow,  expanding  and  fading  below,  punctured.  Pro- 
notum with  three  distinct,  continuous,  piceous  carina;  dorsum  strongly 
chagrined,  yellowish,  with  aeneous  lustre  ;  sometimes,  especially  in  the  females, 
there  is  a  yellow  line  along  each  margin  of  the  dorsum ;  sides  purplish  at  the 
upper  angles,  yellowish  below.  Elytra  ovate,  reaching  the  third  abdominal 
segment;  nerves  longitudinal,  slightly  branching  near  the  extremity;  light 
brown  spotted  with  black.  Wings  very  small,  yellow.  Abdomen  carinated 
above ;  each  segment  with  a  brown  spot  each  side,  and  margin  marked  with 
a  row  of  white  dots. 

Legs  as  described  by  Girard. 

Dimensions.  Length  (female)  2  in.;  pronotum  '55  in.  ;  elytra  '3  in.;  femur 
1*25  in.     Males  about  one  fourth  less  ;  size  varies  considerably. 

Uab.  First  observed  near  Arkansas  River  (going  south)  in  the  vicinity  of 
Canon  City.     From  thence  southward  to  Santa  Fe,  N.  M. 

(KDIPODA,  Latr. 

<E.  CORALLIPES,  Hald. 

Dimensions.  Female.  Length  J-80  in.  ;  femur  -90  in.  ;  tibia  -75  in.  ;  to  tip 
of  elytra  2  in.     Male  about  two-thirds  as  large  as  the  female. 

Hab.  Found  at  Cheyenne ;  along  the  Divide,  and  south  of  Raton  Moun- 
tains. The  bright  vermillion  tint  of  the  posterior  legs  fades  in  alcohol.  I 
am  inclined  to  believe  the  (E.  pardalina^  Sauss,  is  synonymous  with  this 
species. 

CE.  Carolina,  Linn. 

Found  occasionally  throughout  our  route. 

1870.] 


PROCEEDINQ3    OF  THE   ACADEMY   OF 


01!.  ^QITALIS,  Saj. 

C'olorailo.    Appears  to  be  rtpiaced 
very  closily  allied  apecicfl. 

About  the  Bite  nnd  Bnmewbal  fii-nilnr  in  coloi 
Kgualii,  Siif,  but  broHiler  Rcros9  tfae  mesO'  aud  : 
eeen  from  the  Trant  or  tide  ;  occiput  con  rex,  a^c 
clineii,  broad,  flat,  not  fovcolnle,  Tery  slightly  ni 
IjCtireea  the  tjet ;  fronlal  ridge  proDiioent  and 
aomevrUiit  eulcale  below,  expanding  at  the  ocel 
immedintely  beloir  il.  diverjient  and  fflding  net 

distinct,  slnaoag  and  divergent   beloir  (ia  ibe _ 

dielinct  and  extended  than  in  the  remale?),  Pronotum  short,  tuli-cjliiidrieri 
and  sompirhiLl  conrctate  in  Tronl,  expanded  and  more  nngulale  poiurio^^- 
crosi  incisions  I  and  3  sppnrenl,  2  rery  indistinct  in  Ibe  male,  apparent  on  Iti- 
Bides  in  tbe  females,  I  arcuate  above,  3  Bligbtly  sinuous  and  gilualed  ibnil 
tho  middle  of  Ihe  pronotutn  ;  cenlnil  carioE  merely  a  raised  line;  the  lUtnl 
cariQB?  obliterated  in  front,  obtuse  on  tha  poalerior  lobe ;  truncate  in  ftsMi 
posterior  angle'obluse.  Elytra  and  nings  considerably  longer  than  tbi  sl^ 
domea.  Posterior  femora  broad,  not  reaching  the  extremity  of  the  abdi 
AntenniB  Stoat,  reaching  the  middle  oF  the  abdomen  in  the  malei,  a 
shorter  in  the  femutea,  joints  distinct. 

Malt.     Cater  (sicuus).     Ash-colored   raried  with   brown.     Head  pmisoWi 
except  the  verlei,  which  is  mouse-colared.      Pronolum  lilac  on    " 
'.  Elytra  crossed  by  three  broad  fuBcus  bands,  middle  ot 
kest ;   apex  trnnsparent.      Wings  transparent  yellow 
crossed  bj  e.  dusky  baud  cs  in  <E.  rquniii ;  apex  pellucid.     Poaterior  fi 
le  at  the  base,  cro3sed  by  an  oblique  brown  baud  beyond  the  n' 
;  basal  half  of  ibe  iniiie  biack ;  tibis  orange  yellow; 
\t  pale  yellow.     Antennn  fuscDl. 

Female  dilTera  as  follows:     Seldom  prninOBe ;  occiput  brown;    . 
reddiih-brown,  raried  with  dots  and  lioeB  of  yellow.     Tha  front  partoflk 
prouotuni  more  regular  nnd  smooth  :  the  posterior  lobe  of  each  i«  dtl"^ 
panctared,  but  that  of  the  female  is  intersected  by  irregular,  «lif[hllj  M 
liaei.     The  dark  lines  across  the  elytra  narrower,  paler  and  more  irregnlK. 

Dimmtions.    Male.     Length  110  in.;  to  tip  of  elytra  1-43  ii 
in.;  femur 'SO  In.;  tibia   68  in.     Fentale.     Length   1-48  in.;  tii 'tip  of  cl^B*  I 
1-70  in.;  pronotum   34  in.  ;   femnr  -76  '  


)uth  by  (E.  pruinom,Tuil^* 


n-lhonx.  Head  oblwft 
ing:  vertex  atronjtij  dt- 
incd,  sligbily  coDlrMiri 
onded  nnlcriurly  ibOML' 
filug,  and  Bligbtly  conlniul' 
ir  the  ciypeas  :  lateral  tf-'" 


back.  liM 
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aDtenne,  (the  lower  a  little  broader  than  the  upper)  conTerging  behind  these 
thej  pass  through  the  eye  (plainly  to  be  seen  in  fresh  specimen)  and  become 
a  single  black  stripe  behind  the  eye  which  reaches  to  the  posterior  incision  of 
the  pronotnm,  decreasing  in  width  as  it  passes  along  the  lateral  angle.  Pro- 
Dotum  ash-colored  on  the  dorsum,  posterior  lobe  palest,  with  minute  brown 
tubercles  scattered  oyer  it,  a  dark  brown  spot  on  each  side.  Elytra  brown, 
darkest  next  the  base,  semi-transparent  at  the  apex.  Wings  transparent  yellow 
next  the  base ;  apical  half  dusky ;  this  dark  marginal  band  is  broad  in  front, 
but  tapering  toward  the  inner  angle  but  does  not  reach  it ;  reaches  along  the 
front  submargin  nearly  to  the  base ;  is  somewhat  darkest  at  the  inner  and 
outer  borders,  reaching  to  the  apex.  Posterior  femur  reddish  with  two  ob- 
lique darker  bands  on  the  outer  face,  and  three  black  bands  inside. 

Dimentiont.  Length  1  in. ;  to  tip  of  elytra  1*26  in. ;  to  the  end  of  pronotum 
(from  the  front  of  the  head)  *31  in. ;  femur  *54  in. ;  tibia  *44  in. 

Jlab,    New  Mexico. 

(£.  Carliniaki.,  noT.  sp. 

Female.  This  species  at  first  sight  has  much  the  appearance  of  (E,  Carolina^ 
but  an  examination  of  the  head  or  thorax,  or  spreading  the  wings  will  soon 
undeceive  the  observer.  Although  smaller  than  that  species  it  is  more  robust, 
compared  with  its  length.  Head  carved  much  the  same  as  (E.  coralUpet. 
Occiput  short,  sub-convex,  not  ascending ;  vertex  very  broad,  slightly  de- 
flexed  :  the  broad  shallow  central  foveola  divided  by  a  median  carina 
into  two  elongate  pentagonal  spaces,  the  median  carina  and  margin  next 
the  eye  being  the  longest  sides;  the  lateral  shallow  foveolae  triangular;  at 
the  top  of  the  frontal  ridge  is  a  lunate  depression ;  frontal  ridge  somewhat 
broad,  obtusely  margined,  expanded  at  the  ocellus,  vertical,  reaching  the 
cross  suture  ;  lateral  carinas  distinct,  reaching  the  corners  of  the  face.  An- 
tennae filiform,  sub-planate.  Pronotum  sub-cylindrical  in  front,  flat  on  the 
lateral  lobe,  expanded  posteriorly,  not  constricted ;  median  carina  a  raised 
line,  cut  by  the  cross  incisions  1  and  3  ;  posterior  incision  before  the  middle; 
lateral  carinas  obliterated  in  front,  distinct  on  the  front  of  the  posterior  lobe ; 
posterior  lobe  densely  punctate.  Elytra  and  wings  extend  slightly  beyond 
the  abdomen.  Posterior  femora  short,  pot  reaching  the  extremity  of  the  ab- 
domen ;  inflated. 

Color  (siccus).  Ash-colored.  Vertex  and  posterior  lobe  of  the  pronotum 
tinged  with  reddish-brown.  Elytra  opaque  and  somewhat  brownish  at 
the  base,  semi-transparent  at  the  apex  ;  (lotted  with  pale  brown.  Wings 
when  fully  expanded  present  a  very  broad  fuscus  band  across  the  base 
parallel  with  the  body,  the  outer  border  reaching  beyond  the  middle  ;  a  large 
triangular  space  at  the  apex  transparent,  with  dark  and  white  veins.  Posterior 
femora  spotted  with  black  inside  ;  tibiae  yellow. 

Male.  The  male  differs  only  in  size,  and  in  having  the  elytra  crossed  by 
irregular  brownish  bands,  somewhat  as  in  (E.  tequalit. 

Dimensions.  Female.  Length  1-38  in.;  to  tip  of  elytra  1*58  in. ;  to  tip  of 
the  pronotum  (measuring  from  the  vertex)  •45  in. ;  femur  *64  in.  Male. 
Length  MG  in. ;  to  tip  of  elytra  1-36  in. ;  to  tip  of  pronotum  *42  in. ;  femur 
*58  inch. 

Mab.     Eastern  Colorado.  \ 

Named  in  honor  of  Col.  Carlin,  for  the  assistance  rendered  the  expedition 
by  him. 

GC.  NEOLBCTA,  nOV.   Sp. 

Female.  Much  like  (E.  corallipes^  about  the  size  of  the  male  of  that  species, 
for  which  it  has  doubtless  often  been  taken.  In  its  carvings,  as  well  as  size, 
it  comes  very  near  (E.  Mexicana^  Sauss.  Vertex  very  broad,  transverse,  foveo- 
late ;  the  large  central  foveola  divided,  by  the  recurving  margins,  into  three 
coniiguous  foveohe,  these  margins,  seen  from  the  front,  form  a  W,  with  a  line 
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across  the  middle  allele;  Uternl  foTeolie  obsolete;  fronUl  ridge  biiu1cat« 
Above  tbe  ocellus,  sulcate  below,  expanded  at  the  ocellot.  Probotam  flat 
above.  roiiRh  ;  mediae  cariaa  ac  derated  line,  ter?  distinctlj  leTered  by 
cross  incision  3,  before  the  middle;  incisions  2  and  3  come  together  at  the 
i/arion;  anterior  portion  rugose  ;  posterior  lobe  covered  with  elongate  tnber- 
I'le;,  its  sides  graaulose.  Wiogt  and  eljtra  extend  beyond  the  abdomen. 
Poaterior  femur  about  the  length  of  the  abdomen.  Aatenme  filifonn,  reach- 
ing tlie  (ip  of  ibe  ptODOtniD. 

Color  (siccus).  Dirty-brown,  with  fuBcus  spots.  Each  elytrnm  haa  a 
□arrow  yellow  stripe  near  tbe  dorsal  border;  the  bale  brown,  fadiog  toward 
the  apex,  wbicb  it  spmi-transpsrent ;  laHrked  with  groups  of  fuicas  tpota 
which  St  two  points  form  irregular  bands  somewhat  as  in  (E.apuiiu.  Wings 
fellow  at  base  ;  a  darit  band  of  moderate  width  crossing  jnst  beyond  tbe 
middle,  cnrvlng  inward  to  the  posterior  angle  ;  apei  transparent,  veins  dutkj. 
Ponerior  femora  crossed  on  the  ontside  by  two  very  indistinct  obi  iqae  red- 
dish bands  ;  inside,  beneath  and  tibiie  orange  yellow  (probably  bright  red  in 
the  fresh  specimens) :  spines  of  the  tibiie  tipped  with  black.  ADienuK  pale 
At  base,  apical  portion  dnskj. 

Dimauioiu.  Femaii.  Length  116  In. ;  to  tip  of  elytra  1-38  in.;  to  end  of 
pronotnm  -i*  in. ;  femur  -63  in. 

Hab.     N.  Uexico. 

This  species  agrees  so  aearly  with  (E.  Meiicana,  of  Saassure,  that  I  woald 
have  marked  my  unique  specimen  as  such,  but  for  tbe  fact  that  its  wing*  are 
yellow  at  the  bass. 

TOMONOTUS,  Sauss. 
T,  NtiTANUa,  Sania. 
T.  uixiCANos,  Sanss. 

I  have  labelled  my  specimens  with  some  hesitancy,  especially  those  belong- 
ing to  the  first  species.  T.  nielamu,  when  living  appears  black,  and  msy 
easily  be  recognized  when  flying  by  its  black  body  and  bright  red  wings.  It 
is  closely  allied  to  <E.  tulphurea,  Burm.,  which  belongs  to  this  genus. 

Malt.  Slse  and  appearance  much  like  T.  nielaaut,  Sauss.,  from  which  it 
diSTers  only  as  followi :  The  facial  costa  is  slightly  broader  and  less  excavated 
below  the  ocellus;  tbe  occiput  and  pronotum  less  rugose  ;  the  antennie  nearer 
cylindrical.     Tbe  color  is  darker,  the  sides  being  deep   black  thronghout  to 
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rowest  aboYe ;  lateral  carinfe  distinct,  strongly  di?ergeiit  below  ;  ejes  mediam 
size,  ovate.  Pronotum  short,  sub-trancate  in  front,  posterior  angle  obtuse 
and  rounded  ;  the  three  transverse  incisions  distinct  and  closely  approximate, 
anterior  shortest,  2  and  3  connect  at  their  termini  on  the  side  of  the  pro- 
notum by  an  oblique  depression  ;  incision  3  about  the  middle ;  median  carina 
distinct,  not  elevated  ;  lateral  carinas  distinct  on  the  anterior  lobe  and  front 
part  of  the  posterior  lobe ;  the  spaces  on  the  anterior  lobe  betweea  the  median 
and  lateral  carina  depressed,  basin-like.  Elytra  and  wings  about  as  long  as 
the  abdomen.  Posterior  femora  inflated  at  the  base,  attenuate  near  the  tip. 
Pectus  not  broader  than  the  head.  Antennae  filiform,  reaching  the  end  of  the 
pronotum. 

Color  (siccus).  Yellow  varied  with  brown.  Head  yellow,  occiput  dotted 
with  brown,  forming  imperfect  waved  lines ;  antennss  pale  at  base,  remainder 
brown.  Pronotum  with  a  yellow  cross  on  the  back,  beginning  at  the  lateral 
angles  of  tlie  posterior  lobe,  converging  anteriorly  they  cross  about  the  middle 
and  fade  on  the  anterior  lobe  ;  a  triangular  brown  spot  on  the  posterior  lobe ; 
sides  brownish  fading  below.  Elytra  brown,  a  yellow  stripe  along  the  inner 
margin  ;  lower  half  dotted  with  dark  brown.  Wings  transparent,  the  veins 
white  except  at  the  apex  where  they  are  dusky.  Posterior  femora  yellow  with 
two  or  three  oblique  brownish  spots  near  the  upper  edge,  which  cross  and 
become  distinct  bands  on  the  inside  ;  knee  brown  ;  tibiae  dusky  above,  and  at 
the  tips,  rest  yellow  (probably  bluish  in  fresh  specimens.) 

Dimensions.  Female,  Length  1-07  in. ;  to  tip  of  elytra  1*10  in.  ;  to  end  of 
pronotum  -34  in.  ;  femur  '62  in.  Male.  Length  '88  in.  ;  to  tip  of  elytra  same  ; 
femur  "60  in. 

Ilab.     Eastern  Colorado. 

Named  in  honor  of  Mr.  Henry  Elliot,  artist  of  the  expedition,  who,  in  addi- 
tion to  his  arduous  duties,  was  constant  in  his  efforts  to  collect  specimens  of 
Nat.  Hist.,  and  who  rendered  me  valuable  assistance  in  collecting  plants  and 
insects. 

BOOPEDON,  Thos.,  nov.  gen. 

Gen.  Char.  Body  somewhat  like  Pezotettiz,  Burm.  Head  large,  exceeding 
the  thorax  in  width,  widest  below  ;  seen  from  the  side  presents  a  somewhat 
aemi-circular  front;  occiput  convex;  vertex  sloping,  broad,  sometimes  ex- 
hibiting a  shallow  foveola,  usually  rhomboidal,  with  a  slight  median  carina; 
frontal  ridge  prominent,  not  sulcate,  margins  obtuse  and  nearly  parallel. 
Antennte  nearly  as  long  as  head  and  thorax,  inserted  in  deep  oblong  foveolae. 
Pronotum  of  medium  length,  sides  parallel ;  sub-truncate  in  front ;  posterior 
angle  obtuse;  three  transverse  incisions;  posterior  about  the  middle,  cutting 
the  median  carina  ;  median  carina  distinct,  not  elevated  ;  lateral  carinae  ob- 
solete. Elytra  shorter  than  the  abdomen  in  the  female,  about  the  length  of 
the  abdomen  in  the  male  ;  intiated  near  the  base,  narrowed  at  the  apex;  two 
longitudinal  veins  dividing  it  into  three  nearly  equal  fields.  Posterior  femora 
stout,  narrowed  at  the  tip,  passing  the  abdomen  ;  tibiae  spined,  enlarged  at  the 
tip.  Ultimate  joint  of  the  maxillary  palpi  enlarged  at  the  end,  truncate. 
Prosternum  with  the  anterior  half  tumid  ;  latter  half  divided  by  a  longitudinal 
sulcus.  Pectus  sub-convex  or  flat.  Anal  appendages  of  the  female  short 
and  obtuse  ;  sub-anal  plate  of  the  male  keeled,  trigonal  and  turned  up. 

B.  NIGRUM,  nov.  sp. 

Black,  medium  size,  female  much  larger  than  the  male. 

Female.  Occiput  smooth,  a  few  punctures  on  the  vertex,  a  faint  median 
line  visible  ;  eyes  about  midway  between  the  front  and  back  margins ;  frontal 
ridge  convex,  with  a  very  slight  indentation  at  the  ocellus,  punctured  on  the 
margin,  reaching  nearly  to  the  cross  suture,  where  it  suddenly  expands  ;  lateral 
carin.T  distinct,  obtuse,  sinuate  and  divergent;  a  deep  sulcus  below  each  eye. 
Pronotum  nearly  as  broad  as  the  head;  median  carina  distinct,  straight;  pos- 
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traiOT  lobe  pnncWa ;  central  portioni  of  the  lidei  levigate ;  eroH  inciiioiiR  1 
and  1  not  reaching  the  median  carina.  Eljtra  narrotr,  coTeriog  about  two- 
thirclt  of  the  abdomen,  lanceolate ;  the  two  loagitudinal  reine  etrong,  ap- 
proacbing  at  the  apex,  along  the  borderB,  the  reticulate  veini  coarse.  Wiagi 
thorter  than  tbe  elytra. 

Color  (siccQi).  Dark  ferragineous.  Lower  ■ngiee  of  the  face  and  eidei  of 
the  lip  black.  Tips  of  the  eljtra  black.  Apei  of  tbe  win^s  dusk;,  rest  trans- 
parent.    Two  reddish  apots  inaide  tbe  posterior  femora  ;  tibia  transparent 

Malt.  Simitar  in  coloring  onlj  darker.  Elytra  black,  aomewbat  paler  at 
the  base;  wing*  transparent,  cloudy  at  tbe  apex  (I  tbink  tbe;  are  toaeate 
when  liring.) 

Dimauioiu.  Femalt.  Len|>lh  1'5  in.:  pronotnm  '33  in.;  elytra  '55  in.  j 
femur  -95  in. ;  tibia  80  in.  Matt.  Length  -87  in. ;  pronotum  -16  in. ;  el;lr« 
-&B  in.  1  femur  -62  in. ;  tibia  -se  in. 

Hab.  Sonth  Colorado  and  New  Mexico,  n-om  Canon  City  south,  near  the 
mountains  ;  mostly  in  the  narrow  Talleye  bcbind  ibc  first  range  of  parallel 
hills  called  "  Hog-backs." 

Very  much  like  £,  nigmn  in  aiie  and  earring. 

Female.  Central  foveola  of  vertex  Tery  shallow,  divided  into  two  parts  by 
a  median  carina;  frontal  ridge  convex, sparsely  punctured.  Pronotnm  differs 
from  prerioas  species  only  in  hitviog  the  iransverae  inciaions  less  distinct. 

Coter  (siccuO.  Yellow  varied  with  brown.  Hend  yellow  ;  lower  angles  of 
the  face  black  ;  a  very  distinct  yellow  line,  starling  from  the  upper  comer  of 
each  eye,  rtacbea  the  posterior  margin  of  the  pronotum,  bowing  inward  near 
the  middle ;  bordered  on  each  aide  by  sn  irregular  dark  brown  line ;  a  dark 
line  borders  each  eye  posteriorly.  Median  carina  of  the  pronotum  dark 
brown  or  piceoua-black ;  tlie  Iningverie  incisioa  black  ;  rest  of  the  pronotum 
browmsb,  palest  on  the  Bides.  Elytra  fomied  as  in  B.  nigrum,  brown,  a  pale 
yellow  stripe  near  the  upper  and  lower  mnrgina  of  each,  Ibc  upper  divided 
near  the  baae  ;  three  oblong  yellow  spots  in  a  line  along  the  middle,  and  a 
few  smaller  spots  near  the  apex ;  reach  the  third  abilomiaal  segment.  Wings 
transparent,  dusky  at  the  tips.  A  brown  stripe  along  each  side  of  the  ab< 
domen,  near  tbe  dorsum  ;  a  yellow  Spot  in  it  on  each  segment  near  the  npper 
border.     Venter  yellow. 

Malt.     Dnknowo. 

Dmentiotti.     Female.     Lcngtb    1-5   in.;    pronotum    '38  in.;    elytra  -50  tn. ; 
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opteryx.  The  second  comprises  the  Struthious,  or  Ostrich  family.  The  third 
embraces  all  the  remaining  existing  birds.  To  this  last  he  gires  the  name 
Carinatas. 

The  CarinatsB  he  subdirides  into  foar  snb-orders,  namelj,  the  Drom»og« 
nathae,  which  have  the  Cassowaries  as  their  type ;  the  Schizognathn, 
which  are  "characterized  not  only  by  the  complete  distinctness  of  the 
maxillo-palatines  from  one  another  and  from  the  vomer,  but  by  the  slender 
and  nsnally  pointed  form  of  the  latter  bone."  The  third  saborder  are  the 
Desmognathse.  In  these  the  maxillo-palatines  unite  with  one  another  in  the 
median  line,  thus  filling  up  or  bridging  over  the  space  whicb  exists  as  a  fis- 
sure in  the  Schizognathae.  The  fourth  suborder,  the  ^githognathsei  "  have 
a  palatine  structure,  which  is,  in  some  respects,  intermediate  between  that  of 
the  Schizognathous  and  that  of  the  Desmognathous  groups,  while  in  others  it 
is  peculiar." 

This  introduction  was  deemed  necessary  in  order  to  render  intelligible  the 
remarks  which  are  to  follow. 

SCHIZOONATHJf. 

This  suborder  is  divided  into  six  groups,  named,  respectively,  the  Charadri- 
omorphae,  or  Plover-form  ;  the  Geranomorphse,  or  Crane-form ;  the  Cecomor- 
phae,  or  Gull-form  ;  the  Spheniscomorphae,  or  Penguin-form;  the  Alectoro- 
morphsc,  or  Cock-form  ;  and  the  Peristeromorphae,  or  Dove-form. 

In  the  group  Cecomorphae,  Mr.  Huxley  states  that  the  ^^  ProceUaria  gigantea 
alone  has  presented  basiptcrygoid  processes."  He  had  not  been  able  to  ob- 
serve them  in  other  Procellaridae.  I  have  come  to  the  conclusion,  from  this 
statement,  that  bis  observations  must  have  been  limited  to  Procellaria  gigantea 
and  to  the  I)iomedein<'e,  else  he  could  not  have  failed  to  observe  them.  The 
following  are  the  species  belonging  to  the  Procellarinas  which  were  examined 
by  me :  Procellaria  gigantea^  P.  glacialis,  P.  glacialoidtt,  P.  Letsonii,  P.  eapennty 
P.  mollis;  Puffinus  (rmtirosfris,  Puf.  fuliginosus,  Puf.  Anglorum;  Prion  vittata, 
and  Thalassidroma  Leachii.  In  all  of  these  the  basipterygoid  processes  were 
present,  and  well  developed  (except  in  Thalassidroma,  where  they  were  rudi- 
mentary), articulating  with  the  pterygoid  bones. 

From  the  species  examined  it  will  be  seen  that  the  possession  of  these  pro- 
cesses is  characteristic  of  the  subfamily.  Their  presence  is  the  rule  rather 
than  the  exception.  Their  absence  is  rather  the  exception.  This  fact  is  suffi- 
cient I  think  to  justif)'  a  separation  of  them  from  the  other  Cecomorphae,  and 
to  make  a  separate  jrroup  of  them  under  the  name  of  Nectriomorphae. 

The  Necirioniorpha*  may  be  looked  upon  as  an  intermediate  group,  con- 
necting the  Cecomorph.T  (which  contains  the  Laridae,  the  Columbidae,  the  Al- 
cidae,  and  the  Diomedeiiiic)  and  the  Charadriomorphai  (which  contains  the 
Charadriad;v  and  Scolopacida*). 

The  presence  of  the  basipterygoid  processes  allies  it  with  the  latter.*  Its 
lamellar  and  concavo-convex  maxillo-palatines  is  a  feature  common  to  both, 
but  more  characteristic  of  the  Charadriomorphae.  The  absence  of  the  recurved 
process  at  the  angle  of  the  mandible  connects  it  with  the  Cecomorphae. 

Tlic  vomer  in  Nectriouiorplue  differs  from  that  found  in  either  of  the  two 
groups  mentioned  above.  In  these  latter  it  is  forked  posteriorly,  and  embraces 
the  basisphcDuidal  rostrum  on  each  side.  In  most  of  the  Cecomorphae  a  boat- 
shaped  fossa  is  left  between  the  divergent  posterior  ends  of  the  vomer.  In 
Diomedeinae  the  sides  are  more  or  less  pressed  together,  obliterating  the  fossa. 
The  vomer  tapers  to  a  point  anteriorly.     The  upper  portion  of  it  is  flattened 


•  In  Olarfola  orienfulix  the  baplptorygoid  prooesses  are  absent.  The  maxillo-palatineB 
are  Ioas  luniellar  than  those  fouml  in  the  other  C'haradrioinorphje,  Th«  vomer  is  cleft 
posteriorly,  bnt  slender  and  rod-like  anteriorly.  The  angle  of  tlie  mandible  presents  the 
recurved  process  whioh  i?  ohanicteristic  of  the  group. 

This  genu:*  is  evidently  an  aberrant  form,  but  in  which  direction  it  inclines  I  am  not 
prepared  to  say. 

1870.J 


86  PROCEEDIXOB  OF  THE  ACADEHT  OF 

oat  boritonUllr,  while  the  lower  portioi 

tbftptd.    Thu  fonn  of  the  bone  maj  be  more  or  l«u  modiled. 

finad  altogether  to  theic  ^onpt. 

Id  Xcctriomorphs  the  aidta  of  the  tcapboid  foeia  are  flattened  dowa,  and 
the  whole  booe  ii  compresied  horiiontallr.     It  ii  lomewbat  losxne-afaaped. 

The  group  Geranomoqiba  is  oot  bo  well  deOoed  u  the  CbaradriomarpliM 
and  Cecomorphs.  It  it  repreaented  bj  tbe  Rallidv,  br  the  pBophinz  uid 
QruinK  of  the  familj  Ardeidc,  and  br  OtidinK  of  tbe  Stmthionidv. 

Tbe  following  ue  ibe  chanicteriBticB  of  the  groap,  as  giren  by  Hule;: 

"The  Toatmin  is  relatiTelf  Btroagcr  than  in  the  preceding  groap  (Ctiandri- 
on)Orpb>),  and  ma;  tren  be  short  and  arched. 

"  The  basipterjgoid  proceties  are  absent  (ex.  Ona  aatigeiuy 

"The  mfixillo-paUtineB  are  con  cava- cod  Tei  and  lamellar. 

"The  angle  of  the  mandible  ta  truncated. 

"  In  the  typical  group*  the  sternDm  is  eomparalirelT  narrow  and  elongated, 
and  maj  be  deeply  notched  or  entire.'' 

In  that  portion  of  the  article  where  he  considered  the  cranial  character* 
alone,  he  slateB  that  the  Rails  are  alwajB  deroiil  of  b a li  pterygoid  processes. 

I  foand  them  to  exist  only  in  Orlggonutra  porjana*  where  the;  are  well  de- 
veloped. 

In  addition  to  the  sterDsl  chamcters  mentioDed,  1  idsy  state  the  following ; 
From  the  situatioD  of  tbe  priDcipal  pDcumalic  foramen  on  the  iDternal  sar' 
face  of  the  BtemDm  there  risps  a  ridge  which  is  produced  upward  to  tbe  ante- 
rior border,  where  it  becomes  forked  or  branched,  and  may  present  either  a 
f  •  or  Y-shaped  appearaoce.  In  tbe  former  case  it  looks  rery  much  like  tbe 
bifurcated  manubrium  of  the  true  Passerine  birds.  It  was  present  in  all  the 
repreaentatires  of  this  group  eiHaiiDed,t  except  Fulica  and  Otis. 

Id  all  of  the  Rails  and  in  some  of  the  others  there  is  a  email  procei*  pro- 
duced upward  from  tbe  symphjais  between  tbe  clavicles.  This  is  a  character 
which  is  constant  in  the  Herons.  Its  presence  in  the  Rails  shows  an  inclina- 
tion towards  the  Ardein^. 

In  Aleetoromorphie,^  or  Cock-form,  "  the  rostrum  mnj  be  Blender  and  de- 
pressed, or  high  BDd  arehed.  Oral,  flattened  bs^ipterygoid  facets,  sessile  apon 
the  baBispbeaoidal  roalrum  and  articulating  with  corresponding  Barfaces  upon 
the  pterygoids,  are  always  present.     Tbe  maiillO'palatines  are  always  lamel- 
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Tkt  bftiiptenrgoid  processes  are  situated,  like  those  in  Columbide,  at  the 
jnetare  of  the  iMsisphenoidal  rostrum  with  the  body  of  the  sphenoid.  As 
ii  the  Dores,  they  are  prominent  and  articulate  with  the  pterygoids  about 
■Mway  between  their  anterior  and  posterior  ends  ;  while  in  the  Alectoromor- 
pks  tbey  are  flattened  facets,  sessile  upon  the  rostrum,  and  articulate  with 
Iktpltfyfoid  bones  near  their  anterior  extremity.  The  other  cranial  charac- 
imitseBble  the  Cocks. 

The  sternum  is  almost  completely  Peristeromorphic.  The  inner  posterior 
Mick  OB  each  side  is  converted  into  a  foramen  ;  the  outer  is  wide  and  deep ; 
koih  of  which  are  Dove  characters.  The  anterior  inferior  angle  of  the  keel  is 
Im  produced  forward.     In  this  particular  it  is  like  the  walking  birds. 

la  til  the  Gallinaceous  birds  examined  the  clavicles  presented  a  large,  broad 
praccfs.  which  is  developed  downward  from  the  summit  of  their  symphysis, 
lithe  Doves  it  is  wanting,  as  it  also  is  in  PterocUs  arenariu*. 

Oi  the  whole,  I  think  that  it  approaches  the  Peristeromorphse  more  closely 
Asa  the  Alectoromorphse. 

Desmoonath^. 

The  third  suborder,  Desmognathw,  is  divided  into  seven  groups.  They  are 
Maed  the  Chenomorphss,  or  Goose-form;  the  Amphimorpha;,  a  type  inter- 
iMiag  between  the  Goose  and  8tork  form ;  the  Pclargomorphse,  or  Stork- 
fcra;  the  Djsporomorphae,  which  have  the  Gannets  as  their  type;  .^tomor- 
|hB,  or  Eagle-form ;  the  Psittacomorphse,  or  Parrot- form  ;  the  Coccygomor- 
|hc,  or  Cuckoo-form ;   and  the  Celeomorphae,  or  Woodpecker-form. 

la  the  Chenomorphs  *'  the  lachrymal  region  of  the  skull   is  remarkably 

JMIff. 

**Tbe  basisphenoidal  rostrum  has  oval,  sessile,  basipterygoid  facets. 

**The  flat  and  lamellar  maxillo-palatines  unite  and  form  a  bridge  across  the 
l^tte. 

"The  angle  of  the  mandible  is  greatly  produced  and  recurved. 

"The  sternum  has  a  single  pair  of  notches  at  its  truncated  posterior  mar- 
lit-" 

Ittthis  group  Prof.  Huxley  places  the  I'alamedea.  The  following  arc  the  pe- 
nliarities  presented  by  tlic  bones  situated  at  the  roof  of  the  mouth  in  Pala- 
9tit9tormuta.  The  roaxillo-palatines  arc  inflated.  They  unite  with  one  an- 
(Iher across  the  median  line;  but  this  union  is  not  so  extensive  as  that  seen 
lithe  Anatidv.  The  bridge  across  the  fissure  is  very  narrow.  The  maxillo- 
fslatines,  anteriorly  and  posteriorly,  are  separated  by  a  wide  interval.  The 
irHiB  is  entirely  wanting,  as  it  is  in  the  Gallinaceous  birds.  Like  this 
iroitp,  again,  the  anterior  processes  of  the  palatines  arc  long  and  slender,  and 
their  posterior  ends  are  rounded  off.  The  posterior  extremities  of  the  pala- 
liiMaod  the  anterior  extremities  of  the  pterygoids  do  not  articulate  directly 
*>th  the  basisphenoidal  rostrum,  as  stated  by  Huxley.  A  space,  the  tenth  of 
liioch.intcrveDes  between  the  rostrum  and  the  upper  surface  of  the  palatines. 
Tht  buipterygoid  processes  are  long  and  prominent. 

The  lachrymal  region  of  the  skull  is  remarkably  short.  It  presents  the 
Mb»  condition  in  the  (Jallinae. 

The  angle  of  the  mandible  is  p^odui-ed  and  recurved.  This  character  exists 
**telt  in  the  Gallina*  as  in  the  Anserine  birds. 

The  iternum  bears  no  resemblance  either  to  the  Gallinaceous  birds  or  to 

(ht  Aoatidsp.     The  external  angles  of  the  posterior   extremity  are   produced 

Asrt  than  the  middle  portion.     A  slight  notch  exists  on  one  side.     This  back- 

tini  fxteosiwn  of  the  postero-external  angles  of  the  sternum  is  characteristic 

tk9Q(  the  Albatrosses. 

from  tbe  above  description  it  will  be  seen  that  the  Palamedea  cornuta  exhib- 
ki  %  decided  resemblance  to  the  Gallinaceous  form.  The  closed  palate  should 

1S70.] 


88  PROCERDIlIGe  OF  THE  ACADEUT  OF 

not  exclude  it  from  the  Alectoromorpbe ;  for  tha  Cncidn  iliov  the  •>■■ 
■trocture  in  tbis  respect. 

A  bird  moj  present  rbaracters  whicb  are  aaAlaKODi  to  tbOH  bond  jg 
knoiber  bird  of  a  different  fsmilj  nilhont  there  necetnrilj  beinK  uj  dSiitj 
between  them.  Tbia  is  doabtless  the  ease  between  the  7*aJ(nM«Aa  and  Anatit*. 

The  follovio);  two  charitrten  maj  be  added  to  tboM  ftlnadf  hU 
down  B3  belonging  to  the  Ardia.  The;  will  he  fonnd  to  be  higblj  ehM«. 
lerUtic. 

A  raiber  long  and  w el l-dc> eloped  procesi  is  prodaeed  upward  fhia  Iki 
lympbrsis  between  the  clnvlclee.  Tbe  second  poculisritj  U  in  Ibe  latenal 
angles'of  the  dLstal  ends  of  the  coracoidi.  They  orerride  one  aDolbir. 
Thia  lail  pecnliaritj  was  first  pointed  ont  to  me  b;  Prof.  O.  C.  Uutb,  if 
Yale  College. 

In  Coccjgomorpbw,  according  to  Prof,  Huilej,  "  basiptarjgoid  fnatm 
are  present  onlj  in  one  genna  (TVojon). 

"Tbe  mniillo-paltilinea  arc  usuall}-  more  or  leBB  epongj.  Tbe  pnUUM 
are  not  developed  into  vertical   plates,  bat  are,  as  usual,  boriiootall;  flal- 

"The  stcrnnm  uinall;  presents  two  notcbei  on  each  side,  and  hn  ns 
bifurcated  manabrial  proceas  (ex.  Meropt). 

''The  clavicles  arc  convei  forward,  and  wiihoat  anj  pioceu  dcTelopsd 
hackward  from  the  inmmit  of  their  aj-mphj-eis." 

Baiiplerjgold  proeefaea  were  foiiod  in  I'rioltlui  Itmtniriu,  of  the  brnHj 
Trogoliida;.  They  aru  preaent  in  Turacui  alkocriUatu*,  of  the  UusopbagilBi 
bat  here  they  are  radimentary.     They  do  not  articnlate  with  the  ptern^ 

Huxlev  states  tliat  in  .Vrrojn  the  "  piilatincs  are  devoid  of  any  postero-eiM' 
nai  eiongalioDB."  In  Meropt  aggpticut,  M.  Ludttnauliii  nui  if.  oMicM  the  ps^ 
tero-external  elongations  are  quite  promioeot. 

In  I'litiijiOffOii  pyrolophui  aad  Mtgalaima  chn/iopegon,  of  tbe  family  Ct^H- 
nidii',  ihc  vomer  presents  an  appearance  whicb  is  somewhat  slBgular.  II  |i 
well  developed.  Its  anterior  extremity  ia  bifurcated,  and  each  pronE  of  thii 
forked  end  is  produced  to  the  maiillo-palatine  process  of  the  correapoai- 
inp  side,  and  becomes  QDittd  with  it.  Tbis  form  of  the  vomer  ie  don bttW 
a  family  chnracterialic. 

It  was  chiefly  in  tbe  sternHl  characters  tbnt  the  membera  of  the  past 
Coccvgomorphs  were  found  to  difler  from  the  alatements  laid  dowa  bj 
Mr.  Hulley. 

Id  nil  the  members  of  the  fnmilv  Cuculidie  i-iamlncd,*  the  claviclel  pie- 
■ ■  ■       -     .    ■  „,,,j.,;,     W, 
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Aug.  2d,  1870. 
Mr.  Vaux,  Vice-President,  in  the  Chair. 
Twelve  members  present. 

Pbof.  Leidy  exhibited  in  a  Tcssel  of  water,  numerous  living  specimens 
of  a  leech,  which  he  said  was  'abundant  in  the  vicinity  of  Philadelphia, 
but  appears  to  be  an  undescribed  species.  He  had  first  observed  it  in  a  pond, 
on  the  Delaware,  near  Beverly,  Burlington  Co.,  N.  J.,  from  which  he  obtained 
the  largest  specimens.  It  was  found  especially  beneath  half-submerged  dead 
limbs  of  trees,  sometimes  between  the  bark  and  wood,  and  in  crevices  and 
holes  of  the  latter  made  by  insects.  It  was  also  found  in  the  Delaware  and 
Schuylkill  rivers  near  shore,  beneath  stones.  In  ditches  below  the  city,  and 
communicating  with  the  rivers  mentioned,  smaller  leeches,  apparently  the 
young  of  the  same,  were  frequent  between  the  leave  sheaths  of  submerged 
stems  of  aquatic  plants,  such  as  Zizania  aqvatica^  Scirpus  fluviatility  Sagittaria, 
Sparffaniufn,  Ac.  When  disturbed,  the  animal  receded  from  its  position  of 
rest,  and  swam  rapidly  like  the  ordinary  medicinal  leech,  Hirudo  decora.  It 
appears  to  belong  to  a  different  genus  from  the  latter,  and  approaches  most  in 
character  Nephelis,  though  it  even  exhibits  points  of  difference  from  this  as 
ordinarily  described.  The  more  mature  animal  from  the  Beverly  pond  may 
thus  be  characterized  : 

Body  elongated,  flattened  cylindroid,  narrowing  anteriorly,  smooth,  indis- 
tinctly annulated,  margin  acute,  above  blackish  olivaceous,  below  translucent 
grayish,  with  a  more  or  less  reddish  tinge  due  to  the  blood.  No  striae  or 
markings  visible  beneath,  and  the  aonuli  in  this  position  scarcely  perceptible. 
Annuli  Bbout  98,  above  minutely  punctated  with  yellowish  olivaceous  or 
dusky  whitish,  and  narrowly  defined  by  the  same  hue.  Head  continous  with 
the  body,  obtuse.  Mouth  large,  obliquely  terminal,  subbilabiate ;  lower  lip 
crenulate.  Jaws  three  rudimental  folds  without  teeth.  (Esophagus  capacious, 
with  three  longitudinal  folds.  Intestine  simple.  Anus  dorsal,  conspicuous, 
in  the  penultimate  annulus.  Eyes  six  ;  anterior  pair  largest  and  approxima- 
ted: second  pair  in  second  annulus  corresponding  with  the  lower  lip ;  third 
pair  smallest,  more  deeply  situated  than  the  others,  and  placed  slightly  exter- 
nal and  posterior  to  the  second  pair.  Acetabulum  terminal,  inferior,  circular, 
nearly  as  wide  as  the  body.  The  larger  male  aperture  conspicuous,  and 
situated  about  one-fifth  of  the  length  of  the  body  from  the  head  ;  the  smaller 
female  aperture  scarcely  visible,  and  situated  two  or  three  annuli  back  of  the 
former.  Length  to  2J  inches  by  two  lines  wide  ;  by  contraction  becoming 
shorter  and  wider. 

Smaller  specimens,  from  half  an  inch  to  an  inch  in  length,  from  the  ditches 
communicating  with  the  Delaware  and  Schuylkill  Rivers,  and  from  the  latter, 
agree  in  form  and  constitution  with  the  preceding,  having  the  same  number 
of  annuli  to  the  body,  and  the  same  number  and  disposition  of  the  eyes.  The 
color  is  translucent  pale  indian-red,  passing  into  darker  shades  and  without 
the  colored  punctie.  Some  young  pale  individuals  exhibit  a  few  scattered 
minute  black  punctie  down  the  back,  due  to  single  pigment  cells,  but  mostly 
these  are  absent.  Intermediate  sized  individuals  from  the  Delaware  and 
Schuylkill  exhibit  a  gradation  of  character  between  the  two  forms  indicated. 
Further,  numerous  young  from  the  ditches,  kept  in  an  aquarium  for  the  last 
month,  have  gradually  assumed  the  appearance  of  the  more  mature  animal  as 
first  described. 

Nephelia  vulgaris  of  Europe  has  eight  eyes  ;  and  the  generative  apertures  are 
included  between  the  34th  and  38th  annuli.  In  the  species  above  described  I 
could  detect  but  six  eyes,  and  the  annuli  at  the  fore  part  of  the  body  are  too 
indistinctly  defiaed  to  determine  the  exact  relative  position  of  the  generative 
apertures.  , 

The  new  species  of  Xephelii  I  would  propose  to  name  N.  punctata. 
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I  take  ibe  prficnt  oppartuDitjr  ot  obserTlnj;  thM  Jtattrinj,  duriag  a  BlrulF 
in  the  ni«iidaw«  below  tbe  cit;,  to  procure  tpecimeni  of  (h«  leech  juBt  de- 
scribed, I  obserTed  that  manj  of  the  ditchei,  and  BCTeral  poods,  were  teemmg 
with  the  minute  plant  Wolffis,  probably  W.  Columbiana,  mingled  with  Ltmna 
polyrrhiia  and  L-minor.  In  Beieral  places  I  also  obserred  Sirnior polgmorphuM 
swarming  upon  Cera(DpAy//un  i£nnn'tun>,  COnspicuoug  by  its  bright  pea-greeQ 
hue  npon  the  darker  hae  or  the  latter  plant.  In  BJmilar  positions  I  also  ob- 
served an  Bbandanee  of  Vohoz  glohtlor.  This  latter  I  have  frequently  seen  in 
the  Ticinity  or  our  city,  and,  preservpii  in  Hn  aquarium,  hai-e  obaerred  it  pass 
through  tbe  Tnrious  itagra  representing  what  were  formerly  viewed  as  diatioct 
species  Doder  Ibe  names  of  V.  auratw  and  V.  tttlUlut, 

In  the  course  of  ray  walk,  t  nolired  upon  the  margin  of  a  ditch  a  large  mass 
of  Jelly,  about  two  feet  in  breadth  and  about  two  inches  in  Ibickness,  the 
thnracier  of  which  I  at  first  did  not  reeogniie.  It  reminded  me  of  the  jelly- 
Qsh  or  medusa  (C'yanm  ofcdco),  so  frequenlly  seen  stranded  on  the  ocean  shore 
of  New  Jersey.  A  nearer  iuspeciion  prored  it  to  be  a  mass  of  the  remarkable 
compound  ciliated  freah-water  polyp,  or  poljzoon,  formerly  deacribed  by  me 
under  the  name  of  Pteliaaltlla  magmfica.  which  had,  by  an  unusual  rccedence 
of  the  tide,  been  left  to  die  on  shore.     On  examining  tbe  ditch  iu  the  vicinity, 

1  observed  many  ransses  of  the  same  |>olyp,  Tarjing  from  the  size  of  one's  fist 
to  that  of  a  boy's  head,  mostly  allached  to  the  pendent  leaves  of  aquatic 
plants  growing  at  the  margins  of  the  ditch. 

PBor.  Cope  called  attention  to  a  Urge  specimen  of  n  Trigonoeephalu*,  of 
which  some  fourteen  inches  was  enclosed  in  the  (esophagus  and  stomHcb  of  a 
larger  Oiyrrhopui  plambeai.  The  specimens  were  from  Ibe  island  of  St.  Lucia, 
W.  I.  lie  stated  that  a  species  not  distantly  related  tn  the  latter  (Ophibolat 
gelutut]  waa  said  to  have  a  similar  habit  of  devouring  our  native  Crotalidm. 
The  islands  of  Martinique  and  Guadaloupe  had  become  ao  infested  with  Iho 
fer-de-lance,  Trigonoeepkalut  Imetolalui,  as  to  be  in  parts  ahnoat  uninhabitable, 
and  that  it  waa  cliieHy  on  account  of  the  danger  from  this  fenoraous  reptile 
that  collecting  naturalists  bad  of  late  years 'so  seldom  visited  them.  The  an- 
nual number  of  deaths  in  Martinique  from  this  cause  waa  said  to  be  very  largB. 
Some  means  had  been  adopted  to  check  tbe  increase  of  this  peal,  but  with 
small  resullB.  Prof.  Cope  thought  Ibnt  us  iLe  Oii/rrhopui plumbiui  was  very 
numerouB  in  Venezuela  and  Brazil,  and  Bince  it  was  very  harmtesa  and  easily 
procured,  lliat  its  introduction  in  large  numbers  into  Martinique,  etc.,  would 
be  u  simple  matter,  and  one  probably  to  be  attended  with  good  reaalta  in  the 
cBcmy  of  agrici  ■ 
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Mr.  J.  H.  Redfiild  remarked  that,  on  a  recent  visit  to  the  northern  part  of 
the  State  of  New  York,  he  had  noted  the  Botryehiumlunarioidts  and  Botryckium 
laneeolatum  growing  under  circumstances  that  seemed  to  confirm  the  idea  that 
these  species  are  really  underground  parasiteSi  or  epiphytic  plants.  More 
than  twenty  plants  were  noticed  scattered  o?er  a  space  of  a  mile  in  length, 
and  in  every  instance  they  were  growing  near  the  common  blackberry  {Rubut 
villonf)^  and  every  plant  that  was  lifted  had  its  roots  in  contact  with  the  root 
of  the  blackberry.  lie  referred  to  the  peculiar  character  of  the  root  of  this 
genus, — so  different  from  that  of  other  ferns,  and  so  similar  to  that  of  some 
orchids, — and  to  the  fact  that  these  species,  so  widely  distributed,  seem  no- 
where abundant, — as  favoring  the  idea  of  their  epiphytic  character.  Mr.  New- 
man some  years  ago  expressed  the  opinion  that  the  British  Botryckium  lunaria 
is  an  underground  parasite,  but  Moore  and  others  have  doubted.  Mr.  R.  de- 
sired to  call  the  attention  of  botanists  to  the  conditions  under  which  these  and 
other  species  of  Botryckium  may  be  found,  with  a  view  to  determine  the  ques- 
tion. 


Aug.  9th. 

Mr.  Vaux,  Vice-President,  in  the  Chair. 

Fifteen  members  present. 

The  following  paper  was  presented  for  publication : 
"  On  some  new  species  of  Fishes  obtained  by  Prof.  Orton  from  the 
Maranou  River,  Upper  Amazon  and  Napo  Rivers."     By  Theo.  Gill. 

Mr.  Thomas  Mekran  said  very  little  had  been  written  aboat  the  causes  of 
those  bunches  of  branches  often  seen  in  trees,  and  called  by  the  people 
*' crow's  nests,"  and  by  hoisinisis  fasciafions.  Dr.  Masters,  in  Teratoloyy,  briefly 
refers  to  them,  and  refers  to  '•  over-nutrition  "  the  cause  of  their  existence. 
He  had  watched  almost  daily  the  past  year  one  of  Abiet  baUamea  on  his  own 
grounds.  The  branchlets  were  weak,  the  leaves  were  comparatively  long  and 
slender,  not  distichously  arranged,  pale  in  color,  deciduous,  and  many  of  the 
branchlets  died  in  the  winter.     All  these  were  evidences  of  weak  nutrition. 

He  had  found  two  trees  of  sassafras,  apparently  of  the  same  age,  growing 
within  a  few  yards  of  each  other,  but  one  with  numerous  fasciculated  bunches. 
In  addition  to  the  characters  in  the  other  case,  here  the  fasciculated  tree  was 
not  as  large  as  the  other  one. 

That  weakness,  not  strength,  was  the  cause,  was  also  proved  by  facts  from 
an  opposite  direction, — namely,  the  law  of  sex.  He  had  already  shown  that  a 
low  condition  of  vitality  favored  male,  at  the  expense  of  the  female  organs. 
He  had  found  a  large  number  of  fasciculations  in  the  common  blackberry,  and 
in  all  instances,  besides  the  yellowness  and  the  other  marks,  there  was  a  ten- 
dency to  abortion  in  the  pistils,  an  increase  in  the  number  of  petals,  and  a 
development  of  foliaceous  points  to  the  usual  calyx  segments.  So  that  his 
law  of  sex,  as  well  as  the  usual  phenomena  of  weakened  vitality,  indicated 
that  it  was  this  and  not  over-nutrition  which  caused  fasciations  in  trees. 


Aug,  16<A. 
Mr.  Vaux,  Vice-President,  in  the  Chair. 

Seven  members  present. 

Aug,  mh. 
The  President,  Dr.  Ruschenberger,  in  the  Chair. 

Fifteen  members  present. 
1870.] 
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On  Ikronble  report  of  the  Committee,  the  follDwIng  paper  was 
ordered  to  be  puUuhed : 

Ob  Mma  ■■«  IptciM  of  nSREI  sbtaiBal  bj  Pral  Ortak  bv*  tha  Kar«uiB, 
or  ttppOT  AauM,  iMd  V^e  Sinn. 

BT  TBEODORE  GILL,  H.  D,  FB.  D. 
In  an  eipeJitiBii  lo  the  Andes  of  Ectjuador  and  Pcm,  asd  tbfoce  acrosB 
the  coDtinent  of  Sootb  Amrrica.  cadtr  Ibe  command  of  Prof.  Jamn  Ortoi^  a 
causidcrable  loologiral  colleciioa  vaj  romcd,  and  the  Gih*i  being  submitted 
to  [be  TTiter  for  detcrmiaaiion.  the  fullUK-ing  appeared  to  be  undescribrd.  Of 
prerioujlf  known  ipecits.  the  mosl  noteronhj'  were  Ckaleiiau  nemalttrtii 
Kner,  Gatttropdenu  lUitaau  Kner.  Piaultlnpii  taltralU  Gill,  and  Cgchpiuni 
JIumlrotdlii  Swain*. 

SnbfimilT  TETRAGOXOPTEBIN'.E. 

TtTRAQONOPTEBCj  ObTOMI  Gill. 

,D.  11.    A.  34.    L.  I.  31- 

The  height  i:  contained  aboat  twice  in  the  distance  bein-cen  the  moat  and 
the  median  mai^in  of  the  caudal,  and  the  head  about  four  timet  in  toe  same, 
or  three  and  a  half  in  the  leogih.  eicla^ire  of  ibe  caudal.  Tbe  profile  il  con- 
CBTe  at  the  parietal  region  :  the  iaierorbiial  area  ii  iransiergelj  conrei.  Tbc 
diameter  of  the  eje  ii  conuined  two  and  a  half  times  in  the  head's  length. 
The  gnpramajillarr  extends  nearlT  lo  the  Tcrtical  of  the  anterior  margin  of  tho 
pupil.  The  dorsai  is  immcdiatcir  behind  (he  rooU  of  the  lentralt ;  iU  height 
eiiuals  about  j  of  that  of  the  bodr.  The  pectoral  equals  }  the  length  of  the 
head  ;  the  reuiraU  extend  to  the  anal. 

The  icapular  spot  is  iodisiincl :  that  at  the  bale  of  the  candal  welt  defined. 

Slost  nearlj  related  to  T.  oriieutani  Val. 

I  dedicate  thia  species  to  Piof.  Qrlon. 

AsTvixax  CiioLiNX  GiJl. 
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dml ;  the  head  three  and  a  half  times.  The  tjm  are  large,  the  diameter  being 
coatained  onlj-  three  and  a  half  times  in  the  length  of  the  head.  The  snpra- 
maxillary  ends  under  the  posterior  border  of  the  pupil.  The  surface  of  the 
intermaxillarj  has  four  larger  equidistant  coaieal  teeth,  directed  forwards, 
and  a  smaller  one  on  each  side  and  farther  back,  between  the  external  and 
internal ;  the  surface  of  the  mandible  has  also  four  conical  processes.  The 
dorsal  commences  nearly  over  the  anus ;  its  height  at  least  equals  three  fourths 
of  the  head's  length.*  The  anal  commences  nearly  under  the  third  dorsal 
raj.  The  pectorals  extend  beyond  the  anus,  and  the  Tentrals,  which  are 
inserted  nearly  midway  between  the  axils  of  the  pectorals  and  the  origin  of 
the  anal,  extend  to  about  the  third  ray  of  the  latter. 

The  scapular  spot  is  very  distinct;  the  caudal  indistinct.  The  fins,  espe^ 
cially  the  pectorals,  minutely  punctuated  between  the  rays. 

I  dedicate  this  specimen  to  Mr.  Philip  V.  Myers,  a  trarelling  companion  of 
Prof  Orton,  in  compliance  with  a  request  of  the  latter  gentleman. 

Htdboltcds  Copbi,  Gill. 

D.  11.    A.' 43. 

The  height  enters  2  J  times  in  the  length  (exclusive  of  the  caudal),  the  length 
of  the  head  3§;  the  profile  between  the  nape  and  convex  snout  is  moderately 
incurved ;  the  interorbital  space  is  slightly  arched,  and  about  equal  to  the 
orbit,  the  snout,  and  a  quarter  of  the  head's  length.  The  maxillary  passes 
considerably  behind  the  vertical  of  the  posterior  border  of  the  orbit.  The 
dorsal  fin  commtnces  abore  *'ae  anus.  The  pectorals  pass  for  a  third  of  their 
own  length  beyond  the  Axili:e  of  the  ventrals,  and  the  ventrals  extend  back- 
wards to  the  third  or  fourth  anal  rav. 

The  lateral  spot  is  fn.nt,  and  above  the  lateral  line,  just  in  advance  of  the 
vertical  of  the  anus. 

Four  specimen?,  the  largest  of  which  id  four  and  a  quarter  inches  long, 
were  obtained  in  the  Napo  and  Maranon  rivers. 

I  dedicate  this  species  to  my  esteemed  friend,  Prof  Cope,  in  recognition  of 
his  important  contributions  to  herpetology  and  ichthyology. 

Subfamily  SERRASALMONIN^. 
Pygoccktrus  altus  Gill. 

P.  17.    V.  7.    D.  17.     A.  33. 

The  height  of  the  body  is  contained  about  3  4-6ths  in  the  length,  exclusive 
of  the  caudal ;  the  length  of  the  head  (measured  from  the  prominent  lower 
jaw)  about  2}.  The  back  declines  very  slowly  towards  the  nape  of  the  neck, 
and  thence  is  boldly  decurved  downwards.  Snout  obtuse,  less  than  the  diam- 
eter of  the  eye.  The  diameter  of  the  eye  equals  a  fifth  of  the  head's  length, 
and  the  interorbital  width  enters  2^  in  the  same  distance.  The  second  sub- 
orbital bone  is  separated  from  the  preoperculum  by  a  lunate  naked  area. 
There  are  fourteen  teeth  in  each  jaw.  The  origin  of  the  dorsal  fin  is  nearer 
the  eye  than  the  root  of  the  caudal ;  its  height  is  less  than  half  the  head's 
length.  The  origin  of  the  anal  is  under  the  last  dorsal  rays.  The  pectorals 
scarcely  reach  the  bases  of  the  ventrals  ;  the  latter  are  two  thirds  as  long  as  the 
former.  Gill-rakers  of  the  outer  branchial  arch  short  and  pointed  like  those 
of  the  other  arches.     Abdomen  armed  with  about  twenty-seven  serratures. 

The  color  is  greyish,  iridescent,  and  tinged  with  blueish  ;  there  is  no  well 
defined  scapular  spot,  but  the  region  above  the  operculum  is  darker. 

Nearly  related  to  P.  scapularit  (Serrasalmo  scapularis  Othr.  v.  p.  368). 

*  The  anterior  dorsal  rays  are  broken. 
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Pkmilj  8ILU&IDM. 

SabftnUr  PIHELODIIf^. 

BuvDu  DOBBUia  0111. 

B.  6.     P.  r.  B.    V.  6.    D.  I.  6.     A.  9. 

Tha  bodj  ii  modcrolclj  alaDdar ;  the  heigbt  rMber  ciceadiug  %,  fifUi  of  tki 
length  {axclative  of  tbe  caudal),  wbila  ths  beight  of  tbe  caudal  pcdiidili 
about  aa  elereiilh.  Tbe  head  t'orma  rather  more  Ihan  a  fonrtb  of  the  ltB|tk, 
and  ii  about  tbcee  fourtbi  as  wide  ai  loag,  or  more  thtia  twice  at  widr  u  ttl 
iDleroeuIar  area  \  tbe  akin  is  moderately  tbiuk  and  smooth  ;  and  tbe  lepriM- 
cipital  spine  la  pointed  and  eiteuds  beyond  tbe  rertical  of  tbe  bonjopmalB 
margin.  Tbe  eyes  enter  about  eigbl  limes  in  tbe  head's  length,  are  entlr^ 
in  the  anterior  half  of  the  bead,  and  are  about  equally  distant  from  eacb  ellM 
and  the  middle  of  tbe  upper  jair.  The  upper  jaw  projects  but  Utile  b^aad 
tbe  lower.  Tba  iu  term  axillary  band  of  teeth  ie  wideat  near  tbe  angles,  wkM 
it  18  truncated  and  obtuael/  nDguluted,  and  ratber  narrowest  at  the  middh; 
the  greatest  width  exceeds  «.  aixlb  of  the  length.  The  iDtrainandibalarflif| 
are  couaiderably  wider  than  tbe  dentigcroua  bands.  Tbe  maiillar;  biibdi 
extend  to  or  beyond  the  middle  of  (he  rentrals;  tbe  external  mandibnli 
extend  beyond,  and  the  internal  nearly  to,  a  line  with  tha  baaes  of  tbe  pM 
torala. 

Tbe  dorsal  fio  ia  oblong,  the  longest  rays  equalling  the  distance  from  lb 
aecond  to  the  axilla.  Tht  adipoir  fin  it  eonlaintd  btlvtm  tkret  and  four  imttm 
Iht  length.  The  poctorala  terminale  under  the  second  or  third  doraal  ray,aaJ 
arc  notmuEh  larger  than  the  ven  trail.     The  porut  axillaris  ii  very  minatc. 

The  color  is  dark  brotrn.    The  doraal  has  the  uinal  broad  clear  basal  bail 

SoHoaiificBrHTH  Obtom  Gill. 
B.  U,  U  D.I.  6.  A.  13.  C.  ill,  1,  T,  8,  I,  if.  P.  I.  10.  7.6.. 
The  heail  forma  rather  more  than  a  third  of  the  length,  exeluaire  of  Ik 
caudal  Sn:  Ibe  ontline  aboTe  is  obloitg,  conTci  in  front;  the  width  iilN 
than  half  its  length,  and  the  width  between  the  orbits  lesi  than  a  third;  Al 
hinder  margin  of  the  orbit  ia  midway  between  the  snout  aod  opercular  lapj 
tbe  profile  is  perfectly  straight.  The  dentigerous  area  of  the  upper  jaw  p» 
jecta  almost  entirely  beyond  the  lower  jaw,  and  equals  the  chin  or  two  i\u» 
ters  of  the  urbit;  it  Is  uninterrupted,  except  behind  at  the  middle,  wbM 
there  is  a  broad  but  shadow  triangular  sinus ;    the  pslatdl   I;  "~ 
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maj-  appear  on  re-examination  of  the  latter,  the  dentition  and  other  charac- 
teristics not  yet  beinjjr  known. 

SCIADIB  MARM0RATU8  Gill. 

B.  9.    p.  I.  10.    V.  I,  6.    D.  I,  U.    A.  11. 

The  head  is  little  longer  than  broad.  The  diameter  of  the  eye  is  contained 
nine  or  ten  times  in  the  head's  length.  The  Tomerine  teeth  are  in  two  oval 
patcheSi  nearly  as  large  as  the  eye,  and  separated  by  a  moderately  narrow 
interval;  the  palatine  patches  are  transversely  oval,  and  smaller  than  the 
pupil  of  the  eye.  The  maxillary  barbels  extend  beyond  the  base  of  the  cau- 
dal ;  the  external  mandibular  beyond  the  tips  of  the  pectorals,  and  the  inter- 
nal beyond  the  bases  of  those  fins.  The  dorsal  fin  is  three  fourths  as  high  as 
the  head  is  long.     The  adipose  fin  is  half  as  long  again  as  the  dorsal. 

The  ground  color  is  greyish,  and  forms  meandering  lines  between  the  large 
blackish  spots  by  which  it  is  covered.  All  the  fins  are  similarly  colored,  but 
the  spots  at  the  base  of  the  dorsal  are  fused  into  a  band.  The  barbels  are  in- 
distinctly annulated. 

Closely  allied  to  S.  longibarbit  (Arius?  longibarbis  Caatlenau)^  but  appears 
to  be  distinguished  by  the  longer  adipose  fin  and  the  number  of  rays ;  it  may, 
however,  prove  to  be  only  a  form  of  that  species.  Castelnau  has  doubtless 
overlooked  the  two  small  areas  of  teeth  on  the  palate. 

Subfamily  CETOPSIN^. 

CbTOPSIS  VENTRALI8  Gill. 

P.  10.    V.  6.     D.  1,  6.   A.  29. 

The  greatest  height  enters  4}  times  in  the  length  exclusive  of  the  caudal, 
and  5}  times  inclusive  thereof.  The  head  enters  4^  times  in  the  length 
exclusive  of  the  caudal  fin,  and  5^  inclusive  of  it;  its  breadth  does  not  ex- 
ceed half  its  length.  The  gape  is  continued  under  the  entire  eye.  The  teeth 
are  in  a  villiform  band  on  the  lower  as  well  as  upper  jaw,  and  on  the  vomer. 
The  ventrals  are  inserted  entirely  behind  the  vertical  of  the  dorsal,  and  are 
connected  together  by  a  membrane  which  is,  however,  closely  connected  with 
the  abdomen  along  the  middle,  and  is  not  free  even  at  the  margin  ;  the  extre- 
mities of  the  fins  extend  to  or  beyond  the  anus.  The  barbels  are  nearly  equal 
and  about  two  or  three  times  as  long  as  the  diameter  of  the  eye. 

The  color  is  greyish,  darker  above ;  the  basal  half  of  the  dorsal  is  punctu- 
lated  with  black. 

This  species  is  most  closely  related  to  Cetoptis  gobioidet  Kner,  but  is  distin- 
guished hy  the  more  compressed  head,  posterior  ventrals,  and  longer  anal.* 

Subfamily  TRACHELYOPTERIN^. 

Cbntromochlus  Stbindachnbri  Gill. 

P.  I,  7,  D.  I.  5.  A.  7. 

The  greatest  height  equals  two  thirds  of  the  length  of  the  head,  which  itself 
enters  about  3j  times  in  the  total  length,  exclusive  of  the  caudal.  The  eyes 
are  moderately  large,  the  diameter  equalling  a  quarter  of  the  head's  length. 
The  maxillary  barbels  are  nearly  coterminal  with  the  elongated  pectoral  fins. 
The  dorsal  buckler  behind  is  cordate,  and  its  branches  expand  inwards  and 
extend  as  far  back  as  the  third  soft  ray.  The  height  of  the  dorsal  is  not  much 
less  than  the  head's  length  ;  its  spine  is  obsoletely  serrated  behind.  The  pec- 
torals equal  nearly  a  third  of  the  length,  and  do  not  reach  the  ventrals.     The 


*  The  number  of  anal  rays  in  not  given  by  Kner,  but  the  figure  represents  twenty-two. 
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veiilmlB  Ate  iiKrrtc J  mliln-a]-  between  iha  bruichial  ftpenarM  aad  lbs  bw  it 
llie  CHudal.    The  vnuilal  i»  t'urkcd. 

(^iilor  fcri'jisb,  tinged  wiHi  silvery  on  tbe  »ideB. 

Tbrapecicsis  emiQenlly  diiliiiKuiihed  rrani  iti  cODgenrn  bjlhtfteBtf 
the  dtiraal  budcler;   it  is  most  ncorlj  relitted   to  C.  migalopt. 

1  iledifaie  tliis  epei-ieg  to  Ilie  meritoriouB  iclithyologiit  knd  hcn>ctaloptt 
Dr.  Fr:iii:i  Sleiadni'liner.  its  u  sliglit  recogoition  of  bi«  Ikbon, 

&p(.6(A. 
Mr.  Vaux,  Vice-Preeident,  in  the  Chur. 
Serenteen  members  present. 
The  fullowing  paper  was  preeeated  for  publicatioD  : 
"Notice  of  Bome  CrmiiaceaiiB  of  the  Genus  Liblnia,  with  dcKii^ 
tioDs  of  three  new  species."    By  T,  Hale  Streets. 

PHor.  Leiuv  ilAted  thiit  h*  tmd  just  reliirnrd  from  o.  short  ririt  to  UofUi  j 
and  Cntabridgc,  uud  that  irbile  there  be  had  liad  tbe  opportuniif  Dr<iaiiunii|  1 
the  uulleutioii  of  HuUidon  remaini  of  the  Warren  muneum  and  the  Cambrid|l 
I'niTcml}'  mui<euiii,  which  hnd  90  mnch  iiiicrcsted  him,  Ibut  bethought*  kM  I 
uotlc«  of  thpm  would  be  inturi'stiug  lo  ibc  memlitrs.  I 

The  iiriTmc  museum  of  the  late  Dr.  Warren,  now  in  pussMAion  of  hji  he1i« 
contains  e,  niaguijicent  ilii'icton  of  the  American  Jinitodon  {31.  ainmrM<4 
the  best  preEcned  and  most  eumplele  which  ha!  yet  brcu  rouod.  It  «■■  diF 
uovvred  in  1H4S,  at  Ncwliurgh,  N.  Y.  It  w  thnl  of  a  mntnrc  male.  The  jnt 
coplaiii  the  last  two  moliirs  on  both  :>idcs,  berjiiea  the  tasks  aboTc,  nud  onerf 
thoB«  below,  logelber  wiib  thu  alrroliia  of  (hat  of  the  oppoHile  side,  nil 
ikeleton  forms  Ihe  basis  of  Warren's  book  ou  tbe  Mastodon,  publiihed  ti 
1853. 

llesides  the  skeleton  indicated,  Dr.  Warren's  maseam  contains  the  skull  rf 
another,  a  well  preserved  specimen,  found  in  Orange  Co.,  N.  Y.  It  is  ei« 
larger  than  that  of  the  skeleton,  and  also  perlaiaed  to  a  mature  malt.  Tkt 
jaws  coutain  on  both  sides  Ihe  last  two  molars ;  and  on  one  side  tbe  (oaftt 
molar  iii  alHo  retained.  The  specimen  is  described  and  figured  in  Warrta) 
book  on  Ihe  Mastodon.     (Pis.  xvi,  iviii.  xii.) 

The  Warren  eollectiuii  further  contains  a  number  of  other 
todon,   mainly  TragDients  uf  jaws  willi  teeth,  isolated  moli 
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mciBMo.  The  jaws  contoin  the  third  and  fourth  molars  in  ftinetional  posi- 
tion. The  fifth  molar  had  not  protruded  and  is  visible  within  the  jaws.  The 
alveoli  of  the  second  molars  are  partially  obliterated,  and  this  is  the  case 
also  with  the  inferior  incisive  alveoli.  (Represented  in  pis.  iii,  iv,  xvii,  of 
Warren's  book.) 

4.  A  lower  jaw  of  a  qnite  youngs  animal.  It  contains  the  first,  second,  and 
third  molars  in  functional  position  and  but  little  worn.  The  crown  of  the 
first  molar  has  two  transverse  divisions ;  that  of  the  second,  two  principal 
transverse  divisions  and  a  less  well  developed  or  rudimental  third  division  ; 
that  of  the  third  molar  has  three  divisions.  Large  sockets  for  incisive  tusks 
occupj  the  sides  of  the  symphysis.  (The  specimen  is  represented  in  plate  U 
of  Dr.  Warren's  work.) 

An  examination  ^f  many  specimens  of  jaws  and  teeth  of  the  American 
Mastodon  leads  to  a  confirmation  of  the  view  that  the  dental  series  consists  of 
an  incisive  tusk  and  six  molars  on  each  side  of  both  jaws.  Whether  the 
usual  upper  tusks  are  preceded  by  a  temporary  pair  has  not  been  determined. 
Small  lower  tusks  appear  to  belong  to  the  young  of  both  sexes,  but  are  lost 
and  their  alveoli  obliterated  in  the  female,  while  one  or  both  are  frequently  if 
not  usually  retained  permanently  by  the  male. 

The  molar  teeth  in  the  order  of  protrusion  successively  follow  one  another 
from  behind,  but  none  of  the  series  of  six  appear  to  have  vertical  successors. 

The  young  animal  exhibits  the  anterior  two  and  then  three  molars  together 
with  tusks  in  both  jaws,  in  functional  position.  As  the  third  and  fourth  mo- 
lars assume  a  functional  position  the  first  and  second  are  shed,  and  as  the  fifth 
molar  protrudes  the  third  is  shed.  With  the  functional  existence  of  the  fifth 
and  sixth  molars  the  fourth  is  shed.  Finally,  in  the  old  animal  the  sixth  or 
last  molar  may  alone  remain,  though  usually  the  fifth  and  sixth  appear  to 
have  been  retained  to  the  last. 

In  the  Museum  of  Comparative  Zoology  of  Harvard  College,  Prof.  Shaler 
exhibited  some  Mastodon  and  other  vertebrate  remains,  the  results  of  his  ex- 
plorations at  Big-bone-Hck,  Ky.  Prof.  Shaler  iacidentally  informed  me  that 
he  had  detected  no  evidences  of  glacial  action  in  the  latter  region.  He  sup- 
poses that  the  specimens  of  teeth  and  tusks,  th«  wearing  off  at  the  sides  of 
which  I  formerly  attributed  to  glacial  action,  probably  had  been  imbedded  in 
stiff  clay  in  the  pathway  of  Mastodons,  to  whose  tread  the  wearing  was  due. 

The  collection  contained  a  multitude  of  remains  of  the  Bison,  but  these 
Prof.  Shaler  found  more  superficially  than  those  of  the  Mastodon  and  Ele- 
phant, and  not  associated  with  them.  With  the  remains  of  the  latter  two 
genera  were  also  found  those  of  Bootherium  cavi/rons^  of  which  the  collection 
contains  a  skull  without  the  face.  There  were  also  found  with  these  some 
remains  of  the  Horse,  and  also  the  fragment  of  a  lower  jaw,  which  appeared 
to  me  to  belong  to  the  existing  Domestic  Hog. 

In  referring  to  Bootherium  I  may  add  that  I  had  the  opportunity  of  exainin- 
ing  a  skull  of  the  recent  Musk  Ox,  preserved  in  the  Museum  of  the  Natural 
History  Society  of  Boston,  the  first  complete  skull  of  the  animal  I  have  ever 
seen.  In  this  skull  I  observed  that  the  lachrymal  fossa  in  advance  of  the  or- 
bit is  a  shallow  depression  even  less  distinct  than  in  the  Sheep.  In  Boothe- 
rium  it  is  a  deep,  well  defined  hemispherical  depression,  being  as  different 
ft'om  that  of  the  recent  Musk  Ox  as  is  that  of  the  Deer. 

In  the  same  museum,  besides  a  few  Mastodon  remains,  I  remarked  several 
molars  of  the  American  Elephant,  interesting  from  their  siie.  One  uf  them, 
apparently  a  last  upper  molar,  is  from  Brazos  R.,  Texas,  and  is  of  the  coarse 
plated  variety,  corresponding  with  the  Elephaa  eolumbi  of  Falconer.  The 
triturating  surface  is  flat,  not  terraced,  ten  inches  by  four  and  three  quarter 
inches  in  extent,  including  the  enveloping  cementum,  and  also  fourteen  and  a 
half  worn  lobes  or  double  plates.  Behind,  are  four  additional  unworn  and 
less  well  developed  lobes.  The  breadth  of  the  tooth  obliquely  is  thirteen 
inches ;  the  depth  posteriorly  to  the  broken  root,  eight  inches. 
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the  corresponding  tooth  of  the  American  Mastodon,  but  is  considerably 
smaller.  It  bears  sufficient  resemblance  to  the  plaster  cast  (represented  in 
fig.  14,  pi.  xzvii.,  of  "  The  Extinct  liamraalian  Fanna  of  Dakota  and  Ne- 
braska, ic")  of  a  tooth,  the  original  of  which  is  lost,  from  a  miocene  forma- 
tion of  Maryland,  to  be  viewed  as  pertaining  to  the  same  species.  This  I  had 
named  Mastodon  obtcums. 

The  crown  of  the  tooth  consists  of  four  transverse  divisions  together  with 
the  merest  trace  of  a  heel.  As  in  the  cast  of  the  Maryland  tooth,  the  inner 
lobes  of  the  crown  of  the  California  tooth  are  more  mammillary,  and  less 
angular  than  in  M,  Americanus.  The  outer  lobes,  likewise  as  in  the  Maryland 
tooth,  have  better  developed  offsets  fore  and  aft  internally  than  in  the  latter, 
giving  rise  to  a  greater  degree  of  obstruction  of  the  transverse  vallies  of  the 
crown  than  in  the  American  Mastodon.  The  fourth  division  of  the  crown  is 
proportionately  less  well  developed,  in  comparison  with  those  in  advance, 
than  in  the  latter,  agreeing  also  in  this  respect  with  the  Maryland  tooth.  The 
outer  lobe  of  this  division  is  formed  of  a  pair  of  connate  mammillary  tuber- 
cles, as  in  the  latter,  but  the  tubercles  are  more  equally  developed.  The  in- 
ner lobe  is  a  single  mammillary  eminence  not  more  than  half  the  elevation 
of  the  outer  lobe.  In  the  Maryland  tooth,  the  corresponding  lobe  resembles 
the  outer  one,  consisting  of  a  connate  pair  of  tubercles  as  well  developed  as 
in  the  outer  lobe.  The  heel  in  the  California  tooth,  as  in  the  Maryland  tooth, 
is  formed  by  a  short  mammillary  eminence  occupying  the  angular  space  pos- 
teriorly of  the  lobes  of  the  fourth  division  of  the  crown.  A  basal  ridge 
is  better  developed  externally  in  the  California  than  in  the  Maryland  tooth.  ^ 

Comparative  measurements  of  the  California  tooth,  with  the  cast  of  the 
Maryland  tooth,  and  one  of  the  Mcutodon  amerieanut  are  as  follows  : 


California 
tooth. 


Fore  and  aft  diameter  of  the 
crown  of  the  last  molar  tooth 

Transverse  diameter  of  do 

Depth  of  do.  interoally 


Maryland 
tooth. 


6  in.  4  lines.* 
2  in.  9  lines. 
2  in.  2  lines. 


Mastodon 
americanus. 


7  in.  3  lines. 
3  in.  4  lines. 
3  in.  0  lines. 


6  in.  4  lines. 
2  in.  9  lines. 
2  in.  2  lines. 

It  is  not  improbable  that  the  California  tooth  may  have  pertained  to  the 
same  species  as  the  fragment  of  tusk  previously  noticed,  and,  perhaps  these, 
together  with  the  Maryland  tooth,  and  others  previously  referred  to  Mattodon 
obseurus  may  likewise  belong  to  the  same  animal.  The  positive  determina- 
tion of  this  question  must  be  left  for  the  discovery  of  additional  material  to 
throw  light  on  the  relationship  of  the  different  specimens  which  have  been 
thus  far  presented  to  our  notice. 


Sept.  Uth. 

The  President,  Dr.  Ruschenberger,  in  the  Chair. 

Twelve  members  present. 

The  following  paper  was  presented  for  publication  : 
**  On  the  flowers  of  Aralia  spinosa  and  Hedera  helix."    By  Thos. 
Meehan. 


Sept.  20th. 
The  President,  Dr.  Ruschenberger,  in  the  Chair. 

Twenty-three  members  present. 

i 
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*  Partially  estimated,  as  the  specimen  is  imperfect  at  its  fore  part. 
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The  internal  structure  of  the  poljps  including  that  of  the  stems,  bears  a  re- 
MBbiance  to  that  of  PtdiceUina,  and  will  be  more  particularly  described  in  a 
memoir  preparing  on  the  animal. 

The  joungett  independent  poljp  stems  of  Urnatdla  consist  of  a  simple 
cylindrical  pedicle  starting  from  the  disk  of  attachment  to  the  rock,  and  sup- 
porting a  single  poljp  head.  The  pedicle  elongates  and  dirides  into  two  seg- 
ments. The  ultimate  segment  grows  in  length  and  again  dirides;  and  in  this 
manner  all  the  segments  are  produced.  After  the  production  of  three  seg- 
ments, the  antepenultimate  segment  assumes  the  urn  form.  Budding  com- 
moaees  ft^m  the  second  and  third  segments  after  their  production,  and  from 
tho  sncceediog  segments,  but  not  usually  from  the  first  segment.  The  bods 
originate  from  opposite  sides  of  the  base  of  the  segments,  and  form  branches 
of  a  single  segment  with  a  polyp  head.  The  pedicle  of  these  branches  also 
frequently  gives  off  a  bud,  which  forms  a  secondary  branch  of  the  same  kind 
at  the  primary  ones. 

In  the  longer  Umatella  stocks,  branches  are  usually  observed  only  from  the 
one  two  or  three  terminal  segments.  In  the  posterior  urn-shaped  segments, 
in  the  position  in  which  branches  emanate  in  the  terminal  segments,  cup- 
shaped  processes  are  observed.  These  were  formerly  mistaken  for  buds,  bat 
evidently  result  from  the  dehiscence  or  separation  of  branches,  which  leave 
the  parent  stock  to  establish  colonies  elsewhere.  Though  I  have  not  observed 
this  separation  take  place  in  Umatella^  yet  all  the  points  of  structure  appear 
to  indicate  that  it  actually  takes  place  in  the  manner  intimated. 

It  thus  appears  that  the  first  step  towards  the  multiplication  of  UmattUa 
is  the  segmentation  of  its  stem.  The  segments  put  forth  buds  which  develop 
polyps,  and  these  then  separate  from  the  parent  stock  to  settle  elsewhere,  and 
become  the  source  of  other  series  of  polyps. 

The  ultimate  history  of  the  segmented  polyp  stock  of  Umatdla  I  have  not 
ascertained.  The  stocks  which  I  have  preserved  in  an  aquarium  for  several 
months  finally  lose  their  terminal  polyps.  Late  in  the  season,  also,  all  the 
polyp  stocks  which  I  could  obtain  on  the  river  shore  within  the  reach  of  my 
arm,  at  low  tide,  were  deprived  of  their  terminal  polyps.  The  destruction  of 
these,  however,  I  have  suspected  to  have  been  due  to  their  having  been  un- 
covered in  lower  tides  earlier  in  the  season.  I  hope  yet  to  be  able  to  deter- 
mine this  question  in  the  course  of  the  next  few  weeks. 

It  has  occurred  to  me  that  the  segmented  stems  of  Umatella  after  the  decay 
of  the  polyps,  remained  through  the  winter  with  little  obvious  change,  and 
that  in  the  following  season,  the  segments  served  as  reproductive  bodies,  in 
the  same  manner  as  the  statoblasts  in  PlumatellidsB  and  their  allies.  This 
view  is,  however,  not  confirmed  by  specimens  retained  in  the  aquarium,  and 
those  collected  on  the  edge  of  the  river  which  had  lost  their  polyps. 

In  relation  to  the  production  of  ova,  or  the  reproduction  of  UmaUUa 
through  sexual  agency  I  have  yet  learned  nothing. 

Among  the  animals  mentioned,  as  found  in  association  with  UmateUa^  is 
the  singular  Annelide,  Manayunkia  tpeeiota^  discovered  by  me  some  years  ago, 
(Proc.  A.  N.  S.,  1858,  90.)  The  worm  is  closely  allied  to  the  marine  genus 
Fabnciay  and  like  it,  lives  in  tubes  constructed  of  mud.  It  is  abundant  in  the 
locality  indicated.  Individuals  of  about  two  lines  in  length,  are  usually  seen  in 
a  state  of  division  near  the  middle  into  two.  The  anterior  division  of  the  body 
consists  of  five  bristle-bearing  annuli  in  addition  to  the  head.  The  posterior 
division  consists  of  six  bristle-bearing  annuli  in  addition  to  the  partially  de- 
veloped head.  The  anterior  head  is  provided  with  about  thirty>six  ciliated 
tentacqli  supported  on  four  lobes.  It  is  also  furnished  with  a  pair  of  eyes ; 
besides  which  the  tentacle-bearing  lobes  exhibit  a  number  of  pigmentary 
spots,  apparently  of  the  nature  of  eyes.  No  eyes  exist  in  the  tail  of  Mana^ 
yunkia  as  they  do  in  Fabricia,  The  blood  is  green  and  is  pumped  intermit- 
tently into  a  large  vessel  occupying  one  tentacle  on  each  side  of  the  middle 
of  the  head. 
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1  have  stadied  the  derelopmeDt  of  ilanayiuikia,  which  will  b«  taOjIt- 
deacribed  ju  a  Tulare  memoir  on  Ihe  animal.  Curiouilf  CDongh  th*  deitlt^ 
meat  of  Ihe  jounK  takes  place  wilbia  the  tube  of  (he  parent,  and  th<  pKH 
remaiD  In  this  poaiiian  for  a  conaiUerable  time  after  Ibeir  dcTelopnrnl.  Tka 
I  have  obtained  the  joung  from  the  tube  of  tba  parent,  after  it  wai  one-tUri 
of  a  line  in  length,  and  consisted  of  lea  annnli,  inclndiog  the  head.  Ens 
which  projected  ten  lenlaclee. 


Hh.  Thokaii  Mkihan  said  that  latt  year  be  bad  called  the  atteotioB  of  lk« 
Academy  to  tiie  fact  that  (Ji/mnoeliidui  and  some  other  planti  had  a  ictinrf 
bads,  not  in  the  usual  order  of  J'hyltolaa;  accordant  with  the  leaves, un 

bave  believed  axillary  bade  ought  to  be  ;  but  in  ft  direct  line,  one  above  sa> 
other;  and  thai  in  these  cases  the  upper  bud,  the  one  the  fartbeil  naovd 
from  the  axil,  was  the  strongest  bud.  He  had  overlooked  the  fact  loDg  kam 
10  botaniEta,  antit  poiulcd  oat  by  Dr.  Eugelman,  that  Lonictra  had  thii  1m|1- 
tudinal  slrlDg  of  buds ;  hut  in  this  caie  the  largest  bud  waa  the  ooe  iinitit 
the  aiil.  He  had  since  nuted  that  thei<e  buds  all  followed  the  asnie  lair  ii 
this,  (hat  it  waa  the  large  buds  which  had  a  Sower-producing  characlei, 'liUt 
tho  small  onea  were  those  which  continued  the  axial  growth. 

By  the  help  of  tliis  last  obaercatioa  he  was  now  able  to  explain  some  IscU 
in  Solanaceoui  plants  which  he  believed  had  not  hitherto  been  ouderitood.  It 
was  well  known  that  many  of  these  bud  a  habit  of  producing  theii  SoM 
scapes  al  varying  positioni  between  the  nodes,  aud  not  at  the  nodes,  aa  ia  uaall 
with  most  flowering  plants.  He  exhibited  specimens  of  the  common  Chcnj 
Tomato,  in  which  a  few  of  the  flower  clusters  apraag  appareatty  oppoaitet* 
anode,  but  the  majority  were  nt  leaat  one-fourth  of  the  way  down  to  the  nod) 
below  ;  alsu  other  species  of  the  geuua,  in  which  Ihe  flower  peduncle  pnlh' 
out  almost  down  to  the  lower  axil.  This  waa  eapecially  the  caae  in  sameSH 
plants,  wherein  the  leaf  axil,  the  axillary  bud,  and  the  bud  producing  tka 
flower  peduacle,  were  closely  together  in  a  direct  line,  as  in  Gf/niiiaehdiu,  be- 
fore noted.  The  point  to  whii:li  he  wished  the  particular  attention  of  ihi 
members  waa  that  thia  internodulnr  Hover  bud  really  belonged  to  Ihe  ayftcB 
of  huds  apparently  originating  at  the  node  below. 

He  then  showed  that  tbe  flowering  character  of  Solattum  had  a  numerinl 
law  of  its  own.  Every  third  node  produced  a  flower  spike  or  diuur' 
The  node  next  following  Ihe  flower  had  barely  the  rudiment  of  an  aiillaiT 
had :  tbe  aecond  one  bad  a  stronger  bud ;  the  third  bad  a  bud  which  in  iki 
Tomato  and  Eggplant  pushed  again  into  axillary  growth,  and  had  the  eitn 
bud  beyond,  before  noted — the  flowering  ooe.  Other  Solanartou*  plsnta  M 
limilar  characterai  which,  uuiess  we  remembered  what  we  had  leamril  i* 
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ther  iBvestigatioD,  bat  thought  it  quite  likely,  in  spite  of  the  hypogjuous 
flower,  Pkytolaeea  would  be  found  more  nearly  related  to  Solanaetct  than  to 
Ckenopodiaeem,  near  which  it  was  now  placed. 

He  then  exhibited  some  shoots  of  Grape  Vine,  and  said  that  Dr.  Engelman 
bad  pointed  out,  when  at  the  Academy  last  year,  that  there  was  some  numeri- 
cal order  in  the  tendrils  of  grape  vines.  In  the  specimen  he  exhibited  every 
third  node  had  no  tendril ;  but  he  had  seen  some  grape  vines  in  which  as 
many  as  eight  nodes  with  tendrils  had  followed  one  another.  In  the  mature 
wood,  however,  those  without  tendrils  perfected  the  strongest  buds.  But  he 
had  found  in  the  allied  genus  Ampelopsis  a  nearly  regular  system  of  buds  and 
tendrils.  In  A.  hederacea,  the  common  Virginia  or  five  fingered  creeper,  the 
strong  shoots  running  up  a  wall  or  tree  had  at  every  third  node  a  strong  axil- 
lary bud,  without  any  tendril;  while  the  two  intervening  nodes  had  tendrils 
without  axillary  buds.  Occasionally,  but  very  rarely,  two  successive  nodes 
would  have  axillary  buds,  in  which  case  the  lower  one  would  be  smaller,  and 
have  also  a  small  tendril  on  the  opposite  side.  Ampelopsit  Vietehii  had  the 
same  character.  He  had  attempted  to  propagate  this  by  using  nodes  from 
which  the  tendrils  pushed,  as  single  bud  cuttings,  but  failed  to  get  any  devel- 
opment from  the  axils.  He  believed  they  had  not  a  trace  of  a  bud  in  even 
the  most  rudimentary  state.  It  had  been  said  in  Darwin's  paper  on  motion  in 
tendrils  that  the  gland  on  the  end  of  the  tendril  did  not  develop  itself  until  it 
approached  the  object  it  was  to  cling  to.  In  Ampeloptit  Vietehii^  they  developed 
before  this,  in  the  shape  of  small  globes,  looking  like  rudiments  of  the  same 
flower  which  ultimately  appeared.  In  fact  tendrils  here  were  incipient  flower 
branches,  as  any  one  could  see  by  tracing  the  common  Ampeloptia  hederacea  up 
to  its  final  flowering  condition,  when,  the  axial  growth  ending  in  a  terminal 
bud,  instead  of  the  usual  lateral  tendril,  it  seemed  to  erect  itself  and  bear 
flowers.  It  would  seem  as  if  it  was  only  by  the  elongation  of  the  axis,  demand- 
ing and  drawing  to  itself  nutriment  which  would  otherwise  go  into  the  ten- 
dril, which  made  it  a  tendril,  and  not  a  flower  shoot. 

He  did  not,  however,  intend  at  this  time  to  attempt  any  explanation  of  these 
series  of  observations.  He  thought  there  was  nothing  in  any  known  law  of 
Fhyllotaxis  which  would  explain  them  ;  and  that  by  following -them  up  mat- 
ters of  much  interest  to  botany  might  be  evolved.  But,  as  he  might  have 
more  to  say  about  it  some  day,  and  winter  was  approaching,  he  thought  to 
call  the  attention  of  the  Academy  to  the  facts,  so  that  those  interested  might 
examine  them  for  themselves  before  the  frost  destroyed  the  specimens. 

The  death  of  Mr.  Wm.  P.  Wilstach  was  aDnounced. 


Sept  TJth. 
The  President,  Dr.  Ruschenberqer,  in  the  Chair. 

Twenty-one  members  present. 

The  report  of  a  Committee  appointed  to  draft  resolutions  regard- 
ing the  death  of  the  late  Wm.  r.  Wilstach  was  received,  and  the 
following  Resolutions  adopted : 

The  death  of  William  P.  Wilstach,  at  Saratoga,  Sept.  17,  1870,  has  been 
announced  to  the  Academy  of  Natural  Sciences  of  Philadelphia. 

Mr.  Wilstach  during  his  connection  of  ten  years  with  this  institution  has 
been  distinguished  among  its  members  by  his  liberal,  intelligent  and  prompt 
encouragement  of  every  enterprise  calculated  to  increase  and  diffuse  knowl- 
edge of  the  Natural  Sciences.  Besides  many  donations  at  different  times,  he 
gave  a  thousand  dollars  towards  the  publication  of  the  last  volume  of  tho 
Academy's  Journal  ;  a  thousand  dollars  to  the  building  fund,  and  in  addition 
be  made  a  conditional  subscription  of  five  thousand  dollars  to  the  same  fund. 
These  facts  are  cited  in  evidence  of  Mr.  Wilstach's  interest  in  the  progress  of 
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Science  &nd  cnltarc ; — th«j  an  kiooBg  the  rBssoni  whj  tha  Aeadcnj  Kcog- 
Diiei  in  hit  death  Ihe  Ioh  of  »  liberal  patron,  a  jadiciaai  conBicUor  and  aa 

RttoUed,  That  this  cipreiaion  of  the  Academ/'i  appreciation  of  Hr.  Wii>- 
arion'B  worth  be  conmaaicated  to  hit  widow  and  rarailf,  In  token  of  lU  ijn- 
pathj  with  their  bereaiemeat, 

W.  8.  W.  RctcassreuBU, 
Joa.  Lbidt, 
(3i^ed)  Wm.  8.  Vadx. 

a.  B.  HowiLL,  Hec.  See. 

The  followiDg  geDtlemen  were  elected  memben  ef  tiie  kmAemji. 
Green  Smith,  Thos.  Stewardson,  H.  Weir  Workmin,  W.  B.  R(«en, 
Thos.  G.  Gentry,  Win.  H.  Pancoast,  M.  D. 

The  following  were  elected  correapondenta :  Prof.  IgiDa  Cocchi,  of 
Florence,  Italy :  Prof.  John  Jas.  Stevenson,  Ph.  D.,  of  Uornntowa  . 
W.  Va. 

Go  favorable  report  of  the  Committeea,  the  following  papen  were 
ordetded  to  be  published : 

ITotioe  of  leme  Cruitaoea  of  the  Oennt  LIBIHIA,  with  deieriptiDBi  et  bv 

new  Bpioiel. 

BY  T.  HALE  STUEETB. 

Miicli  unccrtainlj-  bas  eiisteJ  witli  regard  to  Ibo  iilenlily  of  corlaiu  iprdM 
belnnging  to  the  genaa  Libinia.  iiSinia  Juiia,  B'cr  since  it  waa  firfl«»l»0' 
lished  hj  Mitne  Rclwards,  bas  been  regarded  aa  a  doubtful  ipccie*.  la  tkl 
deiCriptioD  of  it  bj  Edwards,  he  slates  th«t  it  rcsembleE  L.  amatiadala  WIJ 
mncb,  and  tbat  it  is  not  improbable  thi 
ursligtl  iu  this  branch  of  science  dot 
accepted  this  stalement  as  the  truth. 

De  Kay,  in  lii»  Naiuwl  Blslory  of  New  York,  BUtes  that  the  "younfferini- 
viduals,  1  — 4  in.  in  length,  are  more  pyriform  inshspe,  are  enlirely  coreridwiB 
a  deate,  downy  hair,  and  the  spines  are  not  ao  piomincnt  ai  in  the  adult,  b 
this  state  I  aappose  it  to  be  the  L.  dubia  of  EdwnrdB." 

Gibbes  in  an  article  in  the  Proceedings  of  the  American  Association  W 
I8S0,  regards  the  tiro  species  as  disUact,  but  says  that  no  absolute  cbancten 
can  hf  indicated  by  which  Ibej  may  be  aeparsled. 


9ATURAL  8CISNGXB  OP  PHILADELPHIA.  105 

MiiaL  CoamoD  ipecies  of  the  Soathern  Atlantic  coast.  Very  common 
ii  the  Delaware  Baj.  In  the  Academy's  collection  are  four  specimens  from 
Ike  com!  of  Long  Island  ;  and  one  from  West  Africa,  by  Dachailln. 

LitBu  CAXALicuLATA,  Say.    Jonr.  Acad.  Nat.  Sc.  vol.  1,  p.  77,  pi.  4,  fig.  1. 

Lemarpitatay  Leach. 

Id  the  median  line  of  the  body,  counting  backward  from  the  depression  sep- 
antiup  the  stomach  from  the  genital  region,  there  is  a  row  of  five  spines ;  one 
ii  the  genital  region,  two  in  the  cardiac  and  two  in  the  intestinal.  On  the 
gutric  region  there  is  a  longitudinal  row  of  four  spines.  The  second  one 
coutiDg  from  behind  forward  is  generally  double.  The  anterior  one  is  situ- 
iled  io  front  of  the  transverse  row,  which  contains  four  spines  or  tubercles, 
tve  00  each  side.  The  hepatic  region  always  presents  more  than  one  spine. 
Mill/  three,  sometimes  more ;  sometimes  three  on  one  side  and  two  on  the 
Nbrr.  One  large  spine  situated  on  the  posterior  part  of  the  branchial  region, 
01  a  line  with  the  lower  spine  on  the  intestinal  region,  another  smaller  one 
iitrrrcoing  between.  The  whole  surface  of  the  carapax  studded  over  with 
luerous  spines  and  tubercles  arranged  more  or  less  regularly.  The  spines 
M  the  lateral  margin  not  as  prominent  as  in  L.dubia^  but  of  the  same  nnm- 
btr. 

The  cleft  of  tfaf  bifurcated  extremity  of  the  rostrum  is  very  shallow.  The 
imh  of  the  rostrum  not  on  the  same  plane  as  in  L.  dubia^  they  present  a  di- 
Nctioo  downward.  In  the  largest  specimens  the  anterior  extremity  is  consid- 
cnblr  huoked. 

_     « 

The  characters  here  enumerated  as  distinguishing  L,  eanalieulata  will  be 
fctiod  to  hold  good  through  all  variations  of  size — in  those  that  are  no  more 
ibo  SQ  inch  in  length,  as  well  as  in  those  that  are  from  four  to  five  inches 
llB(t,  the  latter  being  the  largest  of  the  kind  that  I  have  ever  seen. 

Btittat.  Common  to  the  North  Atlantic  coast,  but  extends  down  to  the  West 
bdicft. 

IttisiK  ArrisiHy  Randell.    Jour.  Acad.  Nat.  Sc.  vol.  VIII,  p.  107. 

GiUifs  says  of  this  species  that  it  ''so  closely  resembles  L.  dubia^  that  if 
^  the  Atlantic  coast,  1  should  not  regard  it  as  ditfcrent,  but  as  it  comes 
fi^  rpper  California  I  cannot  venture  to  pronounce  it  the  same." 

The  author  here  quoted  undoubtedly  made  a  mistake  when  he  said  ihaiL.afiinia 
tlbMlv  resembles  L.  dubia.  Stimpeon  approached  the  truth  more  nearly  when 
keiiated  that  **it  is  very  closely  allied  to  L.  eanalieulata.^^  It  is  undoubtedly 
*oihiog  more  than  the  young  of  canal icul^ita.  That  it  is  so  will  be  evident  to 
4^7  one  who  will  take  the  trouble  to  compare  them  closely.  It  agrees  witli 
t-.  rmnmketilata  in  every  respect  excepting  size. 

LriniA  urMi'tJiosA,  Streets,  n.  s. 

*'«r«pax  pyriform.     Regions  distinct.     Spines   and  tubercles  few.     Three 

*tii«ll  tubercles  arranged  transversely  on  the  anterior  portion  of  the  gastric 

^^lon,  one  on  the  median  line  and  one  on  each  side.     On  the  posterior  part 

'*f  the  «Cumarh,  in  the  usual  situation  of  a  spine  or  tubercle,  there  is  a  slight 

^icTfttion.     Genital  region  compressed  from  before  backward.     Two  spines  on 

^«  cardiac  region,  and  une,  rather  large,  on  the   intestinal   region.     Five 

*P*Bci  on  the  lateral  margin  of  the  branchial  region ;  the  posterior  one  large. 

|>B  Um  upper  portion  of  the  same  region,  near  the  superior  border,  are  two 

^fc,  arranged  in  a  line  from   before  backward.     Hepatic  region  devoid  of 

vfiaci,  •mooth.     Just  beneath  this  region,  on  the  antero-lateral  border,  are 

iwo  ipioes,  the  anterior  one  large. 

Boftrum  prominent;  teeth  short  and   their  apices   directed  forward  and 

lAwtnl  each  other.     A  short  obtuse  spine  projecting  over  the  inner  canthus 

«f  thr  cvr.    On  the  inferior  border  of  the  orbit  are  two  small  tubercles.     Ex- 

ivisl  antennw  cylindrical. 

Aaierior  pair  of  feet  shorter  than  the  second.     The  fingers  come  in  contact 
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kloDg  half  the  extent  of  their  deatienlated  margin*.     Tha  iMond  pftir  or  fieet 
BbODt  the  same  length  ai  the  carapai,  roitram  Inclnded. 

The  surface  corered  with  cloae,  iboit  hair.  Lengtl)  of  the  bodj  to  tli«  Up 
of  the  roetruiD  one  ineb  and  a  halt. 

HaUtal.— Chili. 

(Cabinet  Phlla.  Acad.  Nat.  Sci.) 
LiBuiA  aHO¥iOiDii,  Street!,  n.  i. 

Carapai  nearly  clrcalar  Regione  dietiDct ;  thoM  in  the  median  line  of 
the  body  flattened.  Six  small  but  sharp  ipinei  on  the  gaetric  region ;  fire  ar- 
ranged trantTerael;  on  Ibe  aaterior  part.  TLe  tiro  outer  onei  and  the  middle 
are  larger,  and  are  placed  in  a  direct  line  with  one  aaotber  |  the  two  inter- 
Tening  onee  are  smaller,  and  are  situated  a  little  In  front  of  the  others.  One' 
■pine  sitDftted  on  the  posterior  part  of  the  stomach.  All  the  spinel  on  the 
central  regiooi  small.  Qenital  region  quadrilateral  and  bearing  %  small  spine. 
One  on  the  cardiac  region  and  one  oo  the  inteatinal.  On  the  posterior  part  of 
the  cardiac  region  is  an  elevation  which  preieot*  a  depression  in  its  summit. 
Foot  large  and  sharp  spines  oo  the  branchial  region  independeotlj  of  those 
on  tbe  lateral  margin.  These  are  placed  so  as  to  inclose  a  rhomboldal-shiped 
figure  between  them.  A  prominent  spine  on  the  hepatic  reftion  ;  fire  on  the 
lateral  margin.  Tbese  with  the  one  on  tbe  hepaUc  region  form  nearly  half  • 
circle.     Btlovr  the  lateral  row  anteriorly  are  two  prominent  apinei. 

A  prominent  spine  abore  tbe  inner  canthus  of  the  eye  ;  a  small  one  at  tbe 
external  canthus.  Externa!  anlennn  cylindrical.  A  apioe  silaated  to  tbe 
oater  side  of  tbem,  and  one  beneHtb  directed  downward. 

Rostrum  not  go  broad  as  in  L.  dubia,  and  its  fairurcalion  less  diTergent,  the 
teelb  beieg  directed  nearly  horizontally  forward.  Aoterlor  pair  of  feel  short 
and  granular;  a  short  spine  on  the  lower  portion  of  tbe  arm.  Second  pair  of 
feet  nearly  one  and  a  half  times  as  long  as  the  body.  Length  of  the  body 
three  inches  and  a  half. 

Habitat.— Etal.  Indies. 

(Cabioet  Phila.  Acad.  Nat.  Sci.) 

In  the  Academy's  collection  is  a  single  specimen,  which  very  much  resem- 
bles the  preceding,  and  in  tbe  absence  of  any  others  of  the  same  kind  to  con- 
firm the  characters,  I  will  not  Tentare  to  call  it  a  new  species.  The  following 
are  the  chief  points  of  difference.  The  regions  in  the  median  line  of  the  body 
less  depressed.  The  transTerse  row  of  spines  on  the  anterior  portion  of  the 
gastric  region   are  arranged  somewhat  ditfereutly.    Tbe  two  lateral  ones  o 
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o(tktwholt  hand;  denticalated  along  the  whole  length  of  their  approximated 
■ftfins.  The  third  article  of  the  second  pair  of  feet  flattened  ;  that  of  the 
third  pair  lets  so.  The  same  article  of  the  fourth  pair  nearly  cylindrical ; 
Astof  the  ftfth  pair  cylindrical.  This  article  is  long,  straight  and  inflated; 
lii|tit  diameter  in  the  middle,  gradually  tapering  anteriorly ;  no  enlargement 
It  the  aodei.  Hair  on  the  body  very  short,  scarcely  discernable.  Length  of 
hedjaboat  one  inch. 

Thii  species  can  very  readily  be  distinguished  from  Peloplastut  (Chionoecetes) 
hllm,  GtrstSBcker.  Unlike  this  the  upper  surfaces  of  the  tibiae  are  not  coy- 
ind  with  short  spines,  and  the  double  row  of  granules  is  wanting  on  the 
tinL 

C.  CkiUnm  may  be  distinguished  from  C.  BehringianuM^  Stimpson,  by  the 
WtJike  prominences  not  increasing  in  acuteness  anteriorly  and  at  tlie  sides, 
ocfpt  at  the  inferior  antero-lateral  margin.  Here,  instead  of  there  being 
birteen  small  bifid  spines  as  in  C.  Bthringianut^  there  are  but  eleven  or  twelve ; 
tht  irtt  five  or  six  only  being  of  any  size.  The  third  articles  granular  below 
M  well  as  above.  Only  the  inferior  angles  of  the  arms  of  the  first  pair  of 
httre  mnricated. 

£«MW.— Chili. 

(Cabinet  Pbila.  Acad.  Nat.  Sci.) 

Henru  srrciCATA,  Streets,  n.  s. 

Carapax  smooth,  elongated,  narrowing  in  front.  Antero-lateral  margins 
icite.  On  the  gastric  region  three  low  tubercles  arranged  in  a  triangular 
fcm  with  the  base  of  the  triangle  directed  forward.  A  low  tubercle  on  the 
Mrdiac  region.  The  antero-lateral  borders  produced  into  sharp  processes,  di- 
netcd  forward,  outward  and  slightly  upward  from  the  base  of  tbe  rostrum, 
klher  broad  lateral  projections  at  the  junction  of  the  antero-lateral  and  pos- 
kro-literal  borders,  directed  somewhat  upward.  These  projections  present 
two  teeth  at  their  extremities,  separated  by  a  concave  intervHl.  Postero-lat- 
wil  borders  rounded.  Posterior  border  projecting  backward  lip-like,  slightly 
irerted  on  each  side. 

lUiitrum  about  two-tenths  of  an  inch  in  length;  bifurcated  at  its  point; 
iutesed  horizontally  at  the  anterior  extremity,  which  is  on  a  lower  plane 
te  the  base.  Upper  surface  covered  with  hoolced  hairs.  Under  surface  of 
the  rostrum  concave. 

\!IH  small,  slightly  projecting  from  under  the  lateral  borders  of  the  cara- 
|u.  Eiternal  anteuns  slender  and  completely  concealed  under  the  anterior 
fralongation.  Basal  article  cylindricHl,  slightly  clubbed  at  its  anterior  cx- 
tRmity;  the  second  article  more  than  half  the  length  of  the  first ;  the  third 
•wy  delicate. 

Aatcrior  pair  of  feet  about  the  same  length  as  the  carapax.  On  the  distal 
iztremity  of  the  upper  surface  of  the  third  article  is  a  snlall  tooth  directed 
forward.  Second  pair  of  feet  longer  than  the  first  pair, — about  one  inch  in 
leflfth.  The  following  feet  considerably  shorter,  and  each  presents  a  spine  at 
aboat  the  middle  of  the  under  surface  of  the  fifth  article.  Carapax,  rostrum 
iadoded,  nine-tenths  of  an  inch  in  length. 

if«tod/.— New  Zealand. 

(Cabinet  Phila.  Acad.  Nat.  Sci.) 


Oft  tka  Flowers  of  A&AUA  8PIH08A,  L.,  and  HSDS&A  HELIX,  L. 

BY  THOMAS  MEEHAN. 

Tbe  stndy  of  Aralia  tpinota^  />.,  affords  some  interesting  facts  which  do  not 

to  have  attracted  the  attention  of  other  observers. 
!■  Or.  Gray's  Indispensable  Manual  of  Botany^  it  is  said  to  be  *'  more  or 
polygamous.*'     I  have  had  many  specimens  under  my  dsily  observation 
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thti  iea'on,  from  the  earlleBt  opGDlng  till  the  Init  bloMom  Appeared,  aod  Gbi 
that  it  ia  much  more  ncarl;  montEciouB  thao  the  abOTC  quotntion  would  imp[f 

Therf  ara  three  different  sets  of  flowers  correipoading  to  thr  thrice  com 
potrndod  brancblets  of  the  large  panicle.  When  the  Sower  aeape  elopsatet,  i 
seems  Buddcal/  arrested  at  a  given  point,  and  t,  vrr^  strong  nmbal  of  fimal 
flowers  appenrs  at  tlie  apex.  A  great  number  of  neuondar;  branches  appta 
along  tills  [Qtiin  one ;  and  Ihey  also  aiiddealj-  terminate  each  with  an  nmbe 
of  female  Howers.  From  these  aecouilary  brnnt-lies  a  third  series  appear,  sail 
these  flowers  are  welt  filled  with  aniliers  that  are  nhnndaDlIj  polltniftroH. 
Tfau  female  organs  of  thceu  Howvrs  of  the  third  class,  are,  howeTcr.  defectiit, 
as  only  a,  few  liear  capsuli-a,  and  in  these,  a  large  portion  of  the  seeds  hareaii 
otqIcs.  The  polygamous  character  is  confined  10  this  third  series  of  Boair, 
the  Arst  two  hariug  purely  pistillate  bloisoms.  In  these  (here  do  not  inb 
to  be  the  rudiments  of  slamtHs. 

The  most  remarkable  part  uf  ibis  process  of  dcrelopment  is,  that  the  wtab 
of  this  first  series  of  female  flowers  should  opi'n  so  long  before  Ibc  msli 
ones  come,  that  Ihe.v  full  unrertUiiieil.  Most  pnrt  of  the  recond  dcriei  silt 
fall,  and  the  crup  of  seeds  is  mainly  made  up  of  a  few  of  the  last  apeDlngasN 
of  the  section,  and  the  ciimparatiTcly  few  hermaphrmlite  ones  wliich  si* 
found  in  tho»e  of  the  thinl  Hiisi>.  It  is  a  matter  for  curioas  speculation  irbit 
spuciul  benefit  it  can  be  lo  the  plant  to  spend  so  much  force  ou  the  produc- 
tion of  female  Howers  too  early  to  mature,  un<I  then  producing  such  an  i>- 
mense  mass  of  pollen  to  go  utterly  to  wiistc. 

ll  may  not  be  amis  to  nnle,  (hat  in  the  common  carrot  the  earlier  stroDt 
umbels  have  often  i\  mule  (tower  in  llie  cruler ;  and  IhiU  while  thr  umsl 
flowers  are  of  a  pure  while,  this  one  is  of  a  crimKon  color.  In  the  cemnl 
umbel!  of  Aralia  tpinoni,  anil  at  limes  on  apors  alon^  Ibe  brancblrls  of  tb« 
panicle  arc  similar  colored  proresnes,  so  pmull  that  their  form  cannot  br  nsdi 
out  by  a  common  pocket  lens.  Unr  fellow  member,  Dr.  J.  Gibbons  llnnt, 
makcK  tbem  out,  under  Ihc  <tissei.-t[nK  microscope,  tu  bo  vase-lihe  rormi  witk 
fire  minute  reflexed  sejfmeiils,  and  with  a  small  solid  di?k  in  the  cenlre.  It 
Is  inlere^liug  ns  evidently  being  a  succci^iiral  attempt  uf  an  abortive  flovei 
lo  simulate  in  some  respects  a  real  one  of  another  character. 

Riamlnini;,  alsii,  the  Hovers  uf  tlie  allied  European  Evergreen  tvy,  Mtitrt 
HrlU,  /..,  1  find  similar  laws  of  distribution  of  tlie  sexes  as  iu  Aralia  fpoMM, 
with  the  addition  of  a  somonhal  ditferenl  structure  In  Ibc  male  from  lbs 
female  fiowcra. 

lu  Europe  the  plaut  Is  ilesi-rlbcil  as  often  having  a  single  nmbel  as  ■ 
(lower  spike.  It  is  quite  likely  in  these  cases  the  HowcrB  are  hermapbroiUH. 
In  all  the  caaes  1  bnve  met  here,  the  infloreeci'nee  is  a  compound  of  several 
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OoL4th. 
The  President,  Dr.  Buschekbergeb,  in  the  Chair. 
Tteotf-nine  membera  present. 

fw.  LiiDT  directed  attention  to  a  small  collection  of  fossils  recently  re- 
vMftom  Prof.  F.  Y.  Hajden,  now  engaged  in  a  geological  exploration  of 
|Mof  otr  weatern  territories. 

Moitof  the  fossils  were  collected  on  the  Sweet  Water  R.,  eighteen  miles 
■I*  of  Derll'A  Gate,  Wjoming  Territory. 
Tleaost  namerons  and  characteristic  remains  in  the  collection  are  those 
ifiipeciesof  Meryeoehcarut^  the  skull  of  which  was  little  more  than  two- 
ttirdilbe  diameter  of  that  of  Meryeoeharus  propriut  from  the  head  waters  of 
ic  5iobrara  Rirer.  The  species  is  particularly  indicated  by  a  number  of 
ftipieDU  of  jaws,  with  teeth  of  half  a  dozen  individuals,  the  anatomical 
ikineters  are  the  same  as  in  M,  propriut.  The  infra-orbital  arch  is  of  great 
pv^ortiODate  depth,  as  in  the  latter  when  compared  with  its  condition  in  the 
■fcreot  species  of  OreoJon.  The  face  has  the  same  abruptly  contracted  char- 
■Cler  is  ftdraace  of  the  orbits,  and  the  infra-orbital  foramen  occupies  a  cor- 
N^ondiag  position  as  in  M.  propriut.  In  Oreodon  the  face  narrows  more  grad- 
Uj  forward,  and  has  a  more  triangular  outline  when  viewed  from  above ; 
^  Ike  infra-orbital  foramen  is  situated  farther  forward.  There  may  be  other 
h^rtant  anatomical  points  distinguishing  Merycochcerus  from  Oreodon^  in 
fWions  of  the  skull  of  the  former,  which  wc  have  not  yet  had  the  opporta- 
;%of  eiaminiag. 

[^ne  iospectioQ  of  these  specimens  leads  me  to  suspect  that  the  remains  from 
pliocene  sands  of  the  Niobrara  River,  which  I  referred  to  another  genus 
the  name  of  Meryehyut  meditu^  perhaps  belong  to  the  same  animal,  and 
from  the  same  locality  referred  to  M^ryehyus  major,  perhaps  belong  to 
fhetru$  propriut.     The  material  at  command  \a  insufficicut  for  me  to  de- 
ling whether  this  is  the  case,  and  under  the  circumstances  T  am  disposed 
•  refer  the  reuiuins  in  question,  from  the  Sweet  Water  R.,  to  a  distinct  species 
[vhh  the  name  of  MEaYC0CH<BBU8  ru^ticus. 

Anfiff  of  lower  molars  of  this  species  measures 4    inches. 

Aieriei  in  another  individual 4}  inches. 

tbeiFricf  in  M.  propriut  is 5j  inches. 

It  has  occurred  to  me  that  the  remains  thus  referred  to  a  smaller  species  of 
'•tu,  may  have  pertained  to  the  female  of  At.  propriug.  The  speci- 
bowever,  of  all  the  individuals,  indicate  a  smaller  animal  than  those 
which  the  latter  was  founded. 
h  association  with  the  remains  are  a  few  fragments  indicating  a  small 
•ftiac  animal,  perhaps  a  Ilipparion.  There  are  also  scvernl  small  fragments 
if  )ava  indicating  the  presence  of  Canis  va/tr  and  Mrrycodus  necatus,  origi- 
■aitT  based  on  specimens  from  the  pliocene  saxids  of  the  Niobrara  River,  Ne- 


Tb*  remaining  fossils  consist  of  two  interesting  specimens,  from  near  Fort 
Bridfvr.  One  of  them  is  an  upper  hack  molar,  apparently  of  a  small 
•peciet  of  Lophiodon.  The  crown  of  the  tDOth  is  perfect  and  but  slightly  worn 
■I  Ibe  acQte  summits  of  the  lobes.  The  tooth  has  nearly  the  form,  size,  and 
mstitotion  as  the  corresponding  ones  in  Anchifherium  Bairdi,  but  the  ridges 
tfieadiag  forward  and  outward  from  the  inner  lubes  in  advance  of  the  outer 
U«s  eibibit  no  trace  of  a  disposition  to  form  intervening  lobes  to  the  four 
priaetpal  ones  The  fore  aud  aft  diameter  of  the  specimen  is  a  little  over 
P«v«a  lines  ;  the  transvfrse  diameter  a  little  under  that  measurement.  For 
lb»  Dame  of  the  species  I  would  propose  that  of  Lophiodon  modkbtus. 

Tb*  otber  specimen  consists  of  a  portion  of  the  right  ramus  of  a  lower  jaw 
•f  *  fmall  pacbydcruous  animal,  contaiuing  the  true  molars,  much  worn 
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together  with  the  mutilated  remaiDi  of  the  pncedinff  prcmolu.  ThctHa 
are  too  much  woru  to  eusble  me  to  dctcnnine  the  oripnal  «aatomtcal  chuw- 
(«rs,  but  nerrrlhtleii  Br«  lofflciently  perfect  to  IndtcAta  4ii  >nimal  pt«biU| 
ullied  to  the  ^uilliuc  ffimilj.  The  apecimen  beloogi  to  kKenni  ftnd  ipuiH 
distinct  from  luj  heretofore  met  with  by  ma  from  the  North  Ameiieui  {tol*- 
gUn]  formaiiouB,  nod,  lo  far  bb  I  cbd  make  tha  comparlfon,  kppemn  difftmt 
from  an;  obtained  eUewhere.  I  propose  at  present  to  refer  it  to  a  ipeciet  irilh 
the  Dame  of  HvopaoDua  faclcs,  and  in  future  will  gire  a  more  dcteiled  d^ 
scriptiou  of  it  accompauied  with  a  drawiug. 

The  length  of  the  true  molar  aeriee  in  the  Bpecimen  ii  half  an  inch.  Itl 
last  molar  is  a  tittle  oyer  two  lines  in  its  fore  and  aft  diameter.  Tbe  depth  rf 
the  jaw  below  the  second  trae  molar  is  three  and  a  half  line*. 

Oa.  nth. 

The  Freeident,  Db.  Rusghenbesqeb,  in  the  Cbur. 
TweDtf-Biz  membeTB  preeent. 

The  following  papers  were  i/TGBen\Bd  foT  ■pnWicalion ' 
"  Observations  on  gaiae  fishes  new  to  the  American  Fauna,  foand-l 
at  Newport,  R.  I.,  by  Samuel  Powell."     By  Edward  D.  Cope.        I 
"  Note  on  Silphium  laciniatum."    By  Thos.  Meehan. 

Mb.  TKOMie  Meehan  snid  he  bad  noticed  r  siogular  bahit  io  ihr  comBfJ 
"Stink  bug"  of  gardcng,  Arrfiioiua  novmonui,  Say,  which  might  lead  to  smH 
importanCphyBiologicat  discoveries  by  those  more  closelj  deroled  to  eDti>r~^ 
lot^ical  studies.     Wondering  what  made  some  abralioii  on  the  bark  of  a  A 
ctinlira  on   his  grounds,  he  was  ikltrncled   hy  a.  female   insect  of  this  spd 
nearit;  and  noticed  that  on  the  thigh  of  the  middle  leg  tbe  us ual  gray  M 
was  of  a  polished  hlnck,     SuppoBing  that  possibly  the  insect  majbariii 
something  to  do  with  tbe  injury  to  the  bark,  through  which  the  turpeoltl 
was  oozing,  he  wailed  a  few  minutes  to  re-aesure   the  insect — usually  ti 
under  obseiTatiou — that  there  wag  no  danger.     It  then  went  to  work  to  t 
the  turpentine  with  tbe  heel  of  the  tarsus  of  the  fore  leg,  and  place  it  on 
thigh  of  the  Bceonil  leg.     It  look  several   doxcn  "  heeleful,"  winding  it  rat 
tbe  gathering  ball  ca  the  leg,  aa  one  would  wind  a  ball  of  string.   After  it  li 
collected  together  a  ball  of  turpentine  about  the  size  of  a  pin's  head,  it  gi~' 
wiped  It  off  with  the  femora  of  the  bind  leg,  and  applied  it  to  the  anut,  w 
,s  very  rapidly  absorbed.     It  then  walked  very  leisurely  to  ibe  top  of  t 
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utaries  and  on  both  of  its  principal  branches  to  their  sources.  Mr.  Norris 
also  remarked  that  the  experiment  was  of  much  importance  in  ascertaining  if 
this  Taluable  fish — the  salmon — may  not  be  gradually  acclimated  in  rivers 
fiirther  south  than  those  they  now  frequent. 


Od.  l^th. 
The  President,  Dr.  Ruschenberqer,  in  the  Chair. 
Twenty* one  members  present. 

Pbof.  Liidt  directed  attention  to  a  collection  of  fossils,  recently  received 
for  examination,  through  the  ^Smithsonian  Institution,  from  Rev.  Thomas 
Condon,  of  Dalles  City,  Oregon.  The  fossils  consist  of  remains  of  mamma- 
lia, obtained  by  Mr.  Condon  from  the  valley  of  Bridge  Creek,  a  tributary  of 
John  Day's  River,  Oregon.  They  appear  petrified  in  the  same  manner  as  the 
similar  remains  from  the  Mauvaises  Terres  of  White  River,  Dakota,  but  gene- 
rally are  less  well  preserved. 

The  greater  number  and  more  striking  specimens  belong  apparently  to  a 
species  of  Oreodon^  larger  than  any  previously  discovered  and  equaling  in  size 
Merffcoehcsriu  proprii*s.  Indeed,  so  far  as  we  are  familiar  with  the  skull  of  both, 
the  two  are  so  nearly  alike  that  one  may  be  regarded  as  only  a  variety  of  the 
other,  or  at  most  both  may  be  viewed  as  distinct  species  of  the  same  genus. 
I  am,  however,  disposed  to  view  one  as  the  offspring,  by  selection,  of  the 
other,  and  regard  them  as  corresponding  species  of  two  genera  which  existed 
probably  in  different  times  or  localities. 

The  species,  which  I  propose  to  distiDguish  under  the  name  of  Orbodov 
SUPIRBUS,  is  indicated  by  a  much  mutilated  skull,  together  with  mutilated 
crania,  and  portions  of  jaws  with  and  without  teeth,  of  half  a  dozen  or  more 
individuals.  The  specimens  indicate  a  little  variation  in  the  size  of  the  ani- 
mal, but  it  appears  to  have  been  on  the  average  about  the  same  as  Meryco' 
ekcmu  prcprius. 

The  form  and  constitution  of  the  cranium  are  the  same  as  in  Oreodon  Cul- 
berUoni,  but  large  inflated  ear  capsules  or  tympanic  bones  exist  as  in  Oreodon 
major  and  O.  buUatus. 

The  face  is  intermediate  in  character  to  that  of  Oreodon  major  and  Meryco^ 
ehcertu propriut.  It  is  rather  more  abruptly  narrowed  in  advance  of  the  orbits 
than  in  the  former,  but  not  to  the  same  degree  as  in  the  latter.  The  infra- 
orbital arches  are  proportionately  of  much  greater  depth  than  in  Oreodon  ma' 
jor,  and  the  other  species  of  the  Mauvaises  Terres  of  Dakota,  but  are  not  so 
deep  as  in  Merycochcerus  propriu*.  Thus  in  Oreodon  major  it  measures  9  lines 
in  depth,  in  O.  euperbus  18  lines,  in  JHerycochoerut  proprius  23  lines. 

The  orbits  are  comparatively  small,  as  in  all  the  family  of  the  Oreodonts. 
The  lachrymal  fossa  is  proportionately  shallower  than  in  O.  Culberttoni  and 
0.  maj'or^  and  in  this  respect  is  more  like  that  of  0.  gracilit. 

The  infra-orbital  foramen  in  Oreodon  ntperbus  holds  an  intermediate  posi- 
tion to  that  of  Merycochoerus  proprius  and  that  of  the  Mauvaises  Terres 
Oreodons. 

The  jaws  of  0.  superbut  appear  not  quite  so  robust  proportionately  as  in 
Meryeochctnu  proprius^  and  the  bone  of  the  lower  jaw  is  of  less  thickness. 

The  teeth  of  O.  tuperbtu  and  Merycoehoerut  propriut  agree  in  size  and  consti- 
tution, but  the  premolars  and  canines  of  the  former  appear  more  compressed 
laterally,  or  they  are  of  less  thickness  from  within  outwardly,  and  are  some- 
what wider  fore  and  aft. 

I  am  prepared  to  admit  that  all  the  characters  by  which  I  have  attempted 
to  discriminate  difi'erent  species  of  Oreodon  and  Merycochotrut  are  not  fixed, 
but  I  nevertheless  view  them  as  sufficient  to  eliminate  animals  which  would 
be  generally  recognised  as  distinct. 
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The  Mtinutsd  leogtb  of  tbe  akoll  of  Ortodott  wperbuM  ia  About  foarUeD 
inehet.  The  length  at  tha  sIcuU  of  0.  nugor  la  about  nine  iocbei  ud  one- 
tbird. 

In  a  fragmeet  of  a  lower  jftw  of  0.  mperbtu,  imbedded  in  the  matrix,  tbe 
crowD  of  tbe  canine  ie  an  inch  in  width  fore  and  aft.  Tbe  tbree  premolar* 
behind  occupj  a  apace  of  two  inches  and  a  third.  la  Merycoekxiiitt  propriiu 
the  crowQ  uf  the  lower  canine  ia  little  more  than  ihree-fourths  of  an  inch 
fore  and  aft,  and  the  premolars  behind  occupj  a  space  of  less  than  twu 

Of  otber  remaica  io  tbe  Oregon  collection  there  are  a  few  fragmenls  of  Jaws 
of  Oreodon  CatherUoni,  one  of  wbich  contnina  a  geries  of  the  upper  last  pre- 
molar and  the  true  molara.  There  alio  occur  a  few  email  fragtaents  of  molar 
teeth,  which  are  rccogniiable  as  pertainin;;  to  Agriothcettu  ondfuut.  There  i) 
alio  here  an  inferior  true  molar  of  Lrplotarryx  Ei-anii,  and  likewiae  there  are 
aeveral  mutilated  molara  of  AnrAillienuiii  ilairdi.  Th^se  Bpecioieni  are  all 
marked  aa  baring  been  obtaloed  from  the  ''Big-bottom  of  tbe  Jobn 
Day." 

An  interesting  apecimen  from  Bridge  Creek  coneials  of  a  amall  fragment  of 
an  upper  jaw,  containing  Itro  teeth,  appareollj-  of  a  tajiiroid  nniiual,  and  pro- 
babl;  the  Bame  aa  that  indicated  b,v  a  tooib  from  the  Mauvaiees  Terrea.  and 
referred  to  a  species  with  the  name  of  Ltiphiodon  oeeidmiali:  The  teeth  appear 
to  be  the  binder  two  premolars,  or  perhaps  are  tbe  last  of  these  and  (he  neit 
true  molar.  The;  are  much  worn,  and  the  second  tooth  has  its  back  part 
broken  off.  The;  may  belong  to  a  different  genus  from  fAiphiodon,  and  the; 
do  exhibit  flight  peculiarity,  hut  their  condition  renders  a  positive  determina- 
tion uncerlain.  The  specimen  indicates  an  animal  ahout  the  sise  of  the  living 
Tapinii  (erralru. 

At  least  two  species  of  Rhinoetroi  are  iodicnted  by  remaioa  from  Bridge 
Creek  valley.  One  of  these  I  think  tu  be  the  S/iiaoterot  oceidenlalit.  originally 
foonded  on  remaiui  from  the  Mnuvaiaea  Terres  of  White  River,  DakoU.  Sev- 
ernl  well  preserved  upper  molara,  and  a.  fragment  of  the  lower  jaw  with  an 
entire  molar,  marked  "John  Day's,"  neither  diSer  in  eonslitution,  form  or  siie 
from  those  of  the  last  uanied  epeciea. 

An  isolated  upper  molar,  marked  "  Alkali  Flat,"  clearly  belongs  to  a  differ- 
ent species  from  the  former,  and  may  perhaps  pertain  to  the  species  RhmoeeTei 
Aetpertiu,  founded  on  tbe  ramus  of  a  lower  Jaw  from  California.  From  the 
eater  wall  of  tbe  crown  there  project  into  tbe  median  vallej  three  folds,  and 
a  small  fold   projects  in  the  vicinity  of  the  latter  from  the  postero- internal 
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lifKh. 


about  eight  lines,  the  transTerse  diameter  about  three-foarths  of 


farther  itated  that  in  a  recent  risit  to  the  Schuylkill  river  at 
to  seek  for  specimens  of  Umatella,  though  he  had  been  unsuccess- 
liioblainiog  living  ones  within  reach  from  the  shore,  he  had  found  in  the 
pasitioiis  occupied  bj  the  former,  an  abundance  of  Cordfflophoro.    This 
llbtini  tune  that  he  had  noticed  this  interesting  compound  hydroid  polyp 
Tkiaity  of  Philadelphia,  and  he  was  surprised  that  until  now  it  had 
'  bia  ootice.     Cordylophora  was  first  detected  by  him  in  this  country  at 
R.  I.     He  had  not  been  able  to  satisfy  himself  that  it  was  a  different 
'rom  the  Saiopean  Cordjflophora  laeuttru^  first  described  by  Prof.  All- 
ot Kdiobnrgh.     It  appears,  however,  to  be  much  smaller.     Prof.  AUman 
itf  the  C  laeuitris  several  inches  in  length,  with  the  polyps  a  line  in 
Oars  is  not  more  than  half  the  size.    As  a  variety  it  might  be  named 


Oet.25tk 


The  President,  Dr.  Ruschenberqer,  in  the  Chair. 
Tven^-ibar  members  present 

Fbw.  Ludt  stated  that  he  had  recently  received  from  Prof.  Hayden,  at  the 
date,  at  Fort  Bridger,  several  boxes  of  fossils,  most  of  them  remains  of 
lilet  and  Turtles  from  Church  Butter,  the  junction  of  the  Big  Sandy  and 
Rivers,  Ac.     Of  these  he  proposed  to  give  a  notice  at  another  period. 
ig  the  mammaliiin  remains  there  were  some  of  special  interest,  and  to 
be  wished  to  direct  attention  at  the  present  time.     The  first  exhibited 
id  of  the  crowns  of  teeth  and  fragments  of  others,  of  a  pachydermous 
U  approaching  in  sise  the  common  Ox.    Thecrown  of  a  lower  true  molar 
ibles  in  its  constitution  those  of  Palfpotherium^  Chalicothfrium  and  Tita' 
in,  being  composed  of  a  pair  of  fore  and  aft  conjoined  pyramidal  lobes 
erescentic  summits.    It  measures  16  lines  antero-posteriorly  and  10  lines 
trtely.     Fragments  of  upper  true  molars  exhibit  the  outer  part  of  the 
composed  of  a  pair  of  lobes  exactly  as  in   Ht/opotamus.     The  inner 
of  the  crown  is  composed  of  a  pair  of  simple  cones,  broad  and  low, 
'ftoBt  one  considerably  larger  than  the  back  one.     One  of  the  specimens 
Ifte  entire  condition  of  the  crown  measured  about  22  lines  tore  and  aft 
IS  lines  transversely.     The  crown  of  au  upper  premolar  has  its  outer 
conpoeed  of  a  pair  of  conjoined  cones  with   acute  summits  and  sides. 
ImMr  portion  of  the  crown  consists  of  a  single  broad   simple  cone  em- 
~  io  front  and  behind  by  a  basal  ridge.     The  antero-posterior  diameter 
tf  Ike  crown  ezternallv  measures   9}  lines;   the  transverse  diameter  is  an 
'Ml. 
He  teetb  indicate  an  animal  apparently  allied  to  Chnlicothnium  and  Titano* 
kmn.  but  different  from  either.     The  name  of  PxriiVosYOPH  paludimus  was 
■•fowd  for  it.     The  remains  were  obtained  at  Church  Buttes,  and  belong, 
[■Plof.  Hayden  re|»ort9,  to  the  tertiary  formation  of  the  Bridger  Group. 
Aaotbtr  fossil  exhibited  was  discovered  by  Prof.  Hayden  at  Hlack's  Fork. 
Ileoseitti  of  a  fragment  of  the  lower  jaw,  containing  two  teeth,  of  au  ani- 
riaboat  M  big  as  a  Rabbit.     The  teeth,  consisting  of  the  two  last  molars, 
■Mble  ia  their  construction  those  of  the  Peccary,  but  the  constituent  lobes 
[tflbt  crown  are  more  |K>inied  and  smoother.   The  second  true  molar  has  four 
i:  the  last,  an  additional  lobe.     The  two  teeth  together  occupy  a  space  of 
5  liocf ;  the  depth  of  the  jaw  beneath  the  f.enultimate  molar  is  three 
For  tbe  animal,  the  name  of  .Micaosus  ouhpioatuh  was  proposed. 

fbiiil  consists  of  the  greater  part  of  the  right  ramus  of  a  lower  jaw 
pBRiaBj  labodded  in  sandstone,  and  wae  also  obtained  by  Prof.  Hayden  at 
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Thebodf  of  thejftT 

Rue  coon.     The  coroi 
ati  mi 


Black's  Fork.  The  iptcimen  iipparentlj  ladicatei  an  animkl  allM  to  thi 
Raccoon,  tbftn  which  It  wai  ncftrly  n  third  smaller  Id  tlas.  Th«  nnni  h>- 
tained  a  leriei  of  eeven  molori,  Iramgdiatel/  sacceading  the  canine,  TitkM 
hiatas.  &I1  the  molars  remaia  except  the  Gnt,  and  thia  like  the  noectdlv 
one  wu  inserted  hj  a  pair  of  fanga. 

The  teeth  in  the  speclmea  are  much  worn,  lo  that  their  original  ehaiaeM 
is  obscare.  The  crowns  of  the  premolart  appear  to  have  been  nearl/Ub 
those  of  the  Raccoon.  In  the  true  molars  the  poitero-iotamal  cntp  of  Ihi 
crown  existiag  in  the  latter,  appears  to  have  been  bat  feeblj  daTelopM  la  th 

ihorter,  is  absolntelj  doepar  than  la  Iki 
m  been  comparatirelj-Aarrow;  tlieail» 
c  fosBa  feeble,  and  the  condyle  ii  remariiabir  •mall,  not  beli| 
more  man  a  third  in  size  of  that  of  the  Raccoon. 

The  measDremeata  of  the  specimen  are  as  follow :  length  Tnaa  (fmphfrfi 
to  back  of  condyle,  2}  inches ;  space  occupied  by  the  series  of  leren  DMUq 
16  lines ;  depth  of  lower  jaw  betow  the  first  true  molar,  6  line*. 
For  the  animal  Ibe  name  of  NoTHjiKQTtJB  TixiHEoaus  was  proposed. 
Remains  of  Palaoif/opi  paludanu,  have  since  been  reeeiTtd  fh>in  Statfl 
Fork  of  Green  River,  Wyoming. 

The  foUowiDg  gentlemeD  were  elected  membera :  ChM.  K 
Mills,  M.  D. ;  J.  Solis  Cohen,  M.  D. ;  Bushrod  H.  Jsmes,  M.  D; 
and  Mr.  J.  Blodget  Britton. 

Od  Ikvorable  report  of  the  Committees,  the  following  papenmn 
ordered  to  be  pubuahed : 

On  the  Btlpitlee  of  Kagnolla  and  UrMradron. 

BY  THOMAS  HEEHAN. 

An  eiaminaUon  of  the  stipnies  of  ifafnolia  afford  some  highly  intereMii| 
flicts ;  most,  or  perhaps  all  of  which  are  known  to  leading  botanist!,  M 
which  do  not  ep]>ear  lo  be  as  generally  known  as  tbey  deserve  t«  bt;  «■' 
which  facts  may  have  a  more  intimate  bearing  on  many  of  tbe  qaestioueofr 
nected  with  the  laws  of  development  than  is  suspected. 

In  moBi  species  of  Magnolia  a.  scar  peculinr  lo  the  genu*  exists  on  thcpeUol' 

forming  it  had  been  laid  on  the  siirfHce  after  the  rest  of  the  petiole  hid  bl 
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and  thej  direrge  and  carre  downwards  just  as  these  stipules  do.  Above  these 
strong  reins  of  the  auricle  are  verj  weak  veins,  necessitating  a  very  narrow 
blade  portion  there,  until  another  set  of  strong  veins  push  out  and  make  the 
main  part  of  the  lamina. 

If  we  press  these  auricles  back  against  the  petiole,  and  imagine  an  union 
with  it,  then  a  separation  from  the  main  leaf  blade,  and  an  union  of  the  edges 
of  the  separated  auricle,  both  above  and  below,  we  have  a  sheathed  stipule 
exactly  as  we  find  them,  and  we  see  how  easily  Magnolia  Frazeri  might  be  a 
pinnate  leaf  of  five  leaflets  on  the  supposition  that  the  stipniar  portions  really 
have  taken  the  course  we  suppose  these  auricles  might  take. 

I  suppose  no  one  of  experience  in  living  plants  doubts  the  possibility  of  the 
adhesion  of  some  parts  and  the  separation  of  others,  so  as  to  make  new  parts 
or^organs.  If  such  is  desired,  I  would  refer  to  the  adhetion  of  the  carpellary 
leaves  by  their  backs  in  the  capsules  of  Staphylea  trifolia  ;  and  for  separation 
to  the  pfnnate  leaf  often  formed  out  of  an  entire  blade  in  Fraxinus  exeeUior^ 
KeUrophylla^  and  many  other  plants  with  entire  leaves  which  often  have  pin- 
nate ones  amongst  them. 

It  is  scarcely  possible,  with  these  facts  before  us,  to  avoid  the  suspicion  that 
the  stipules  of  Magnolia  are  not  formed  like  the  stipules  of  most  plants,  which 
are  perhaps  leaf  portions  which  have  never  been  well  developed,  but  rather  are 
the  tolerably  well  developed  side  pinnules  of  a  trifoliate  or  deeply  auricled 
leaf,  which  in  an  early  stage  had  adnated  with  the  petiole,  and  by  their  edges, 
and  thus  formed  the  stipular  sheath  we  see.  The  suppositious  case  I  have 
drawn  from  the  auricles  of  M.  Frazeri  is  still  better  illustrated  by  leaves  of 
some  Ranunculaccous  plants.  For  instance,  Anemone  Penntylvanica.  Lay  the 
lower  lobes  flat  against  the  petiole,  imagine  the  adnation  by  their  backs,  and 
cohesion  of  the  edges,  and  we  have  the  idea  clearly. 

It  is  difficult  to  conceive  that  these  stipular  sheathes  could  have  been  formed 
in  harmony  with  all  the  appearances  we  have  detailed,  in  any  other  way;  but 
ideas  and  possibilities  are  not  as  good  as  direct  facts.  These  are  furuished 
in  good  part  in  other  ways. 

In  the  East  Indian  species,  M.fuscata^  the  flowers  are  axillary,  not  terminal 
as  in  most  other  species.  Three  of  the  leaf  axils  on  the  growth  of  last  year  pro- 
duce flowers.  The  lowest  flower  is  the  weakest,  the  upper  the  strongest.  The 
bracts  which  enfold  the  flower  buds  are  of  course  transformed  leaves ;  and 
here,  in  these  weak  flowers,  where  the  tendency  of  the  vital  course  is  almost 
as  near  to  foliar  organs  as  to  floral  parts,  we  find  these  leafy-looking  bracts 
are  trifoliate.  The  central  lobe  is  composed  of  a  short  petiole,  and  a  small 
oval  leaf  blade.  Sometimes  this  attempt  of  the  lower  axil  to  produce  a  flower 
proves  abortive.  The  already  formed  petals  die  away.  In  such  cases  the  two 
lateral  leaflets  die  away  also,  and  the  little  miniature  central  leaf  goes  on  and 
developes  into  one  as  large  as  the  average  on  any  part  of  the  plant.  But  in 
the  stronger  flowers  we  find,  just  in  proportion  to  their  strength,  the  two  lat- 
eral leaflets  enlarge,  and  the  central  one  diminish  until  at  length  it  disappears, 
petiole  and  all.  The  laterals  then  adhere  by  their  edges^  become  fleshy,  ai^d 
end  in  being  petals.  These  are  clearly  seen  to  be  formed  out  of  the  adnated 
lateral  leaflets,  which  form  the  stipular  sheaths  in  other  cases,  with  the  cen- 
tral of  the  trifoliate  leaf  type  absorbed.  This  observation,  in  addition  to  the 
use  I  wish  to  make  of  it,  confirms  the  views  of  some  botanists,  as  I  have 
learned  from  Professor  Asa  Gray,  that  it  is  by  metamorphosis  of  the  petiolar 
and  stipular  parts,  rather  than  by  modifications  of  the  leaf  blade,  that  petals 
are  formed. 

From  these  facts  we  gather  the  certainty  of  a  trilobate  type  of  leaf,  and  see 
the  adnation  of  the  edges ;  and  only  the  dorsal  adhesion  to  the  petiole 
which  1  have  shown  so  probable  as  almost  to  amount  to  a  certainty,  is  left  to 
be  established  by  actual  fact. 

This  ternate  division  of  the  leaf  is  a  marked  character  in  Ranunculaceae, 
and  with  this  exposition  of  a  ternate  type  in  Magnoliacese,  its  claim  to  a  place 
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in  the  Raaal  alliance,  ttiong  as  it  alwaji  bai  been  aeknowUdgedlobtill 
■tin  more  Btrengthvnad. 

It  is  impoBiltile  10  auppoee  tbat  a  ao  el otelj  allied  grnas  »»  Ltri^min* 
ahould  be  Ibundcd  nn  a  diflereDt  type  from  Magnolia.  We  tball  tee  Ibitollj 
Tcrj  Bliglit  caupes,  wbich  we  can  well  uaderstaoil,  bare  made  lomt  o(  tlii 
cbicf  I'oliar  distinctiuDS,  and  ibe  few  irbicb  we  cannot  prove  from  aclnil  brU, 
can  be  made  almoal  ccrtniuliei  from  parallel  obeerrati on i.  The  idcBtiljoT 
lyye  nill  in  tbi9  way  be  maiiifeet. 

Firat,  BB  to  the  premorEe  or  cut  olT  appearance  of  the  end  of  tfae  leaf  blidi- 
TbiB  all  reguitB  frum  the  etipulor  poniuns  belog  adnate  with  tbe  BKm  ait, 
instead  uf  being  wholly  on  the  petiole  as  in  Magnolia.  In  the  latter  the  nip- 
nlea  are  carried  alung  ne  Lbe  ptiiule  adToncee,  tbe  leaf  blade  cannot  gra*  be- 
yond, end  to  in  vernation  baa  to  lie  hat  up  agHinet  tbeni.  In  Lmaiai^BH,  tki 
(tipulea  being  fast  to  tbe  main  slem,  tbe  petiole  carries  the  leaf  blade  beyetl 
tbem,  over  wbicb  U  is  bent  until  its  apex  ia  brought  down  in  contact  with  tki 
itraightliiii;  formed  by  the  unionof  stipule  and  item.  Here  itis  preiaed  ai  iit» 
a  mould  by  the  clunKatinf;  petiole,  and  the  form  of  (he  leaf  which  weseeilt^ 
neccBBftry  result.  These  processes  in  Magnolia  and  Liriadendron  can  readily  bt 
seen  on  nu  einmination  of  the  buds  at  uny  limc  during  the  growing  eetlDn;  Md 
to  Ibose  who  have  no  speuimens  tbe  figure  of  the  latter  in  Oray's  Genera  vill 
vastly  give  the  idea.  U  may  be  btie  noted  tbat  those  who  look  only  to  It, 
Darwin's  principle  of  nnlural  Bclecliun  to  Bccount  for  the  laws  o(  foim,  nigbl 
be  troubled  by  such  cases  as  these.  H  is  scarcely  conceivable  that  a  n)oin- 
edgcd  leaf  blade,  ss  we  find  it  in  Liriadendron,  is  of  any  special  benelil  talkt 
species;  jet  it'  this  form  is  the  conseijucnce  of  some  other  act,  whicb  ii  abn- 
efil,  the  selection  principle  may  still  bold. 

If  the  lernale  type  of  leaf  is  pruhnlile  in  Liriodtndnn,  as  in  Mafwlit,^ 
lower  portion  of  the  pi'tiole,  and  lateral  or  slipular  portions,  must  bavead- 
natcd  with  the  stem  prior  to  tbe  full  development  of  the  leaf.  This  vie*  ll^ 
cessitates  tbe  idea  tliiit  the  leaf  does  not  always  originate  at  the  nodeftOB 
wbicli  it  sevniB  tu  spring.  1  do  not  believe  it  doeB;  but  I  am  well  aware  Aal 
in  Ibis  I  have  opposed  tu  me  the  weight  of  our  best  botanical  autboritiFS,  fl«a 
whom  1  would  nut  yet  dnre  to  posiliveiy  ditfer  until  I  shall  have  the  weiglitof 
more  facts.  1  would  only  say  iliat  in  the  case  of  Liriodtndron  tbe  appesraiM 
are  much  infiivorofthebcJiet  thatin  iin  early  Stage  the  petiole  clasped  IbeiUB, 
and  for  a  considerable  length  ulliuiately  became  an  integral  pan  of  its  codicil 
system.  Tbe  vessels  which  are  sceu  connected  in  direct  lines  witb  tbe  peli- 
oles  below  and  above  the  node,  as  they  arc  In  existence  before  the  leaf  bid 
has  opened,  and  the  leaf  blade  has  bad  any  chance  to  elaborate  sap  rroD  iki 
light  or  air,  supposed  tu  be  necessary  just  above  before  they  could  he  fomid, 
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nation  became  stipalar  sheaths  after  having  been  partially  orfi^nized  as  leaf 
blade ;  and  that  Liriodendron  differs  from  Magnolia  only  in  possessing  a  greater 
power  of  adnation. 


Votes  on  8ILPHITTM  LACIinATirMj  L.— The  Compass  Plant 

BY   THOMAS  MEEHAN. 

It  is  at  once  the  strength  aud  the  weakness  of  science  that  it  takes  little  on 
trust.  One  would  suppose  that,  after  the  positive  facts  given  bj  President 
Hill  in  his  paper  before  the  recent  meeting  of  the  American  A.ssociation,  there 
was  DO  room  for  doubt  that  the  edges  of  the  leaves  of  Silphium  laeiniatum  had 
an  average  bearing  north.  But  I  find  men — excellent,  acute  observers — who 
doubt  the  facts.  Thej  say  "  We  took  the  trouble  to  examine  the  plants  on 
the  spot,  and  found  not  the  slightest  trace  of  any  such  tendency;  we  want  no 
better  evidence  than  that  of  our  own  senses." 

As  before  suggested,  it  is  an  excellent  habit  to  verify,  for  ourselves,  the 
facts  reported  by  others — there  is  far  too  little  of  this  habit, — but  when  the 
observations  conflict,  it  is  safer  to  assume  that  both  are  right,  and  that  there 
is  something  yet  undiscovered  which  would  harmonize  the  opposition,  than 
that  either  one  is  wrong. 

In  this  matter  of  the  Silphium  qr  "  compass  plant "  I  was  able  to  find  this 
missing  link,  and  to  see  that  both  parties  were  right. 

When  I  first  saw  the  Silpkivm^  to  any  great  extent,  in  its  natural  localities, 
there  was  not  the  slightest  indication  of  this  northern  tendency.  It  was  a 
great  surprise,  as  a  limited  knowledge  of  it  before  had  taught  the  reverse.  I 
determined  to  watch  a  plant  carefully  on  my  own  grounds  the  next  year.  The 
result  was  just  as  described  by  President  Hill.  There  was  the  unmistakable 
northern  tendency  in  the  leaves  when  they  first  came  up,  and  until  they  were 
large  and  heavy,  when  winds  and  rains  bore  them  in  different  directions,  and 
they  evidently  had  not  the  power  of  regaining  the  points  lost.  This  often 
took  place  by  their  own  weight  alone,  especially  in  luxuriant  specimens.  Mr. 
Hill  says  it  was  in  June  when  he  saw  them  on  the  prairies,  all  bearing  north  ; 
when  I  saw  them,  and  not  doing  so,  it  was  early  in  September,  and  then  no 
doubt  the  mechanical  causes  I  have  referred  to,  had  been  in  operation. 

The  plant  I  have  bad  in  my  garden  now  for  some  years  affords  much  in- 
terest in  many  respects.  I  learned  an  useful  lesson  from  it  this  year,  in  refer- 
ence to  rhe  relative  rates  of  growth  in  the  different  parts  of  the  inflorescence. 
Noticing  that  there  appeared  to  be  no  growth  in  the  disk  florets  in  the  day, 
I  determined  to  note  accurately  one  morning  during  the  last  week  in  August, 
exactly  when  growth  did  commence.  The  ray  flowers  close  over  the  disk 
during  night,  and  at  4  A.  M.,  with  day  just  dawning  in  the  east,  I  found  the 
ray  petals  just  commencing  to  open  back.  In  the  disk  there  are  about  fifteen 
coils  of  florets  in  the  spiral.  There  appeared  no  motion  until  4.40,  although 
no  doubt  growth  commenced  at  4,  when  the  ray  petals  were  in  motion,  but 
too  slow  to  be  perceptible.  At  4.40,  however,  the  five  outer  circles  were  evi- 
dently slightly  elevated  above  the  others  in  the  disk.  Then  follows  the  fol- 
lowing record  in  my  diary  : 

4.45.  The  five  divisions  of  the  corolla  split  open. 

4.50.  Corollas  grown  three  thirty-seconds  of  an  inch. 

4.55.  Divisions  of  corolla  fully  expanded. 

5.  Florets  two-eighths  above  the  rest  of  the  disk.  It  might  be  well  to  say 
here  that  there  was  no  growth  in  any  this  morning  but  in  the  five  outside 
rows  we  are  speaking  of 

5.5,  5.10.  No  apparent  change  except  that  some  which  were  not  so  perfectly 
opened  as  the  others  seemed  to  become  so. 

5.15.  Pistil  and  mass  of  stamens  slightly  elevate  above  the  level  of  the 
corolla. 

1870.] 
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9.30.  CoroUu  now  abont  Bro-aiiteenthg  of  ao  inch  tLbova  the  other*  in 
disk.  PiitiU  Bad  stamcnt  about  two  lines  above  the  corollas.  Long  jaUow 
raj  pelals  half  open,  witb  no  appearaace  of  pollen  on  Iheir  pilUlt. 

From  IhiB  time  forward  there  was  no  rurtbet  growtb  of  the  corolla,  to  tbst 
this  portioD  of  the  dailj  labor  was  accomplished  io  about  three  qnarten  of 

5.25.  Pigtili  and  itamena  beyond  the  corolla     .        .        .     l-3id  inch. 

0.30.  "  "  "  ...     l-16th  " 

B.36.  "  "  "  ...     Jth        " 

6.40.  "  "  "  ...    |th        " 

B.40,  G.&O.  No  change. 

&.BS.  Pistil*  begin  to  project  beyond  the  Btameos.  The  first  insect,  a  land 
wasp  appears.  He  inserta  his  proboBCis  down  between  the  clavate  pistil  and 
the  etamenB,  carrying  away  the  pollen,  which  is  all  orer  his  bead. 

a,  fl.S.  Pistils  one  line;  stamens  no  longer  lengthen. 

S.IO.  Anthers  are  fsJliag  awAjfroni  the  pistils,  which  are  two  lines  beyond. 

6.1&.  No  change. 

6.20.  The  rs;  pelsla  now  fnllj  open,  that  is  horizontal. 

No  change  iras  □oLiced  aner  Ibid,  except  Ihe  free  visile  of  saad  waipe  ;  uoue 
of  these,  however,  carried  an;  pollen  to  the  pislile  in  the  raj  Qorets. 

About  9  o'clock  (there  had  not  been  the  slightegt  indications  of  any  growth 
since  6.20)  heavier  insects  began  to  arrive,  and  then  the  slightest  toncb  broke 
off  the  florets,  which  fell  on  the  ray  pistils  which  happened  to  be  below  them, 
and  in  this  way  they  were  fertilized.  Thete  pietils  died  very  soon  afterwards. 
Those  pistils  on  Ihe  upper  side  (the  flower  leaning  a  Utile]  were  qnile  fretb 
the  next  morning,  awaiting  gome  chance  to  be  fertilised,  ineects,  evident! j, 
Dot  performiDg  that  office. 

We  here  see  that  there  were  three  phsses  of  growth,  with  a  slight  rest  be- 
tween each,  the  pistil  taking  the  most  time,  theo  the  stamens,  and  the  corollft 
the  least;  bnt  the  whole  grovth  of  the  da;  included  within  two  hours. 

I  have  need  the  term  pisCi!  for  the  clavate  process  which  occupies  the  place 
of  the  true  organ  in  the  ray  Qorels.  Of  course  only  the  ray  Soret  of  Silphiunt 
have  perfect  pistils.  This  cUvsite  fnlse  pistil,  oraTSiry,hBS  hitherto  been  sup- 
posed to  be  a  necessary  production  for  the  fertiliialioD  of  the  plan',.  It  was 
supposed  to  push  out  the  pollen,  which  was  thereby  scattered  to  the  ray  florets 
about  it.  But  these  observations  show  that  this  is  probably  an  error,  and 
that  ferlilitatioD  is  chiefly  carried  on  by  Ihe  easy  ralliug  away  of  the  mass  of 
119,  US  I  have  bLdwo   in  a  [inpcr  on  Euphorbia  Jacquinafiora,  in  last  years 


NATURAL  SCIENCES  OF  PHILADELPHIA.  ll^ 

ACANTHOPTERYGII. 

kfwm  AMimiCAXOs  Apogonkhthyt  GastelDau,  Yojage  Amer.  Merid.  Tab.  I. 
Cope,  Train.  Amer.  Philos.  Soc.   1866,  400. 

PiiACAinvs  ALTUS  Gill,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1862,  132. 

BTFOITIODUa  FLAVICADDA  Gill,  I.  c.  1861,  98  ;   1862,  133. 

PftoitoiopTBRUB  DIC0RATU8  Gill,  Proc.  A.  N.  Sci.,  1863,  164. 

D.IL26.  A.  16  scales  11 — 98 — 46,  coanted  from  base  of  second  dorsal  spine. 
Doml  fins  connected  by  membrane  as  elevated  as  that  of  the  first  dorsal. 
Bctd  (from  premazilla  to  end  of  spine)  more  than  four  times  in  length  inclnd- 
iBf  etadal  fin.  Pectorals  not  narrowed.  Eye  5.33  times  in  length  of  head. 
Otbenrite  at  in  P.  maeulatw  Hoi. 

Color  dark  brown,  covered  with  large  round  pale  spots  as  large  as  the  orbit, 
Mekwith  a  brown  central  spot.  Thej  extend  on  the  dorsal  and  proximal 
ttsdal  fins.    Second  dorsal,  anal,  and  caudal  fin  broadly  blackish  edged. 

Aaoiber  character  in  which  this  species  differs  from  P.  maculatui  is  the 

KUf  and  gradual  rise  of  the  lateral  line  from  the  suprascapula.  In  the 
tr,  it  forms  a  weak  sigmoid  with  abrupt  upward  curvature.  From  New- 
|or^ Rhode  Island;  discovered  by  my  friend  Samuel  Powell  of  that  place, 
siosg  many  other  highly  interesting  fishes.  As  no  one  else  has  detected  the 
ffvmaoptemM  deenratua  on  any  other  part  of  the  coast  of  the  United  States,  it 
■vt  be  a  rare  species.    Prof.  Gill  originally  described  it  as  coming  from 


Tosu  cuRTUS  Cope,  sp.  nov. 

This  fpeeias  is  intermediate  in  form  between  Vomer  setipinnia  Mitch.,  and 
idmitrpiiUta  Lac.  It  is,  therefore,  shorter  and  deeper  than  the  former,  and 
vitb  dorsal  and  ventral  outline  more  convex.  The  pectoral  fin  is  also  longer, 
tid  the  eye  larger.  The  prominence  of  the  front  is  anterior  in  position  to 
tkit  which  it  occupies  in  the  latter,  hence  the  fish  has  a  less  rhomboid,  and 
■011  regular  form.  The  first  anal  ray  is  further  in  advance  of  the  first  of  the 
Ncoad  dorsal  than  in  F.  brownii^  and  not  so  far  as  in  S.  argentea, 

Badij  D.  Ill  with  membrane,  III  without, — 22.  A  19.  The  pectoral  reaches 
At  ventral  outline  at  the  tenth  soft  anal  ray.  The  greatest  depth  of  the  head 
MMutd  along  the  anterior  limb  of  the  orbit  enters  the  total  to  the  caudal 
Murgination  1*8  times — in  V.  aetipinnia  2*5  tiroes  ;  depth  at  first  anal  ray,  in 
tbtiaae,  1*66  times  ;  in  V,  aetipinnia  nearly  twice.  Eye  into  length  of  head, 
korisoDtally  through  orbit,  2*75  times  ;  into  length  along  front,  4'6  times. 
Vissle  projecting  enclosing  a  strong  concavity  with  front  line  much  stronger 
tkta  is  V,  brownii  or  S,  argentea.  Total  length  Om.  165.  Length  of  head  from 
BBulc  along  lower  margin  of  orbit  Om.  046.     Color  silvery,  without  spots. 

A  Mtond  specimen  from  the  North  American  Atlantic  coast,  the  precise 
^^^tj  not  recorded.  Bonaparte  collection  in  Mus.  Academy  Natural 
Seiesces. 

Tile  itmctnre  of  the  fins  in  this  species  is  precisely  similar  to  that  seen  in 
^•MfoMjf,  and  in  general  it  resembles  that  species  very  closely.  The  dif- 
^''Mcfi  are  readily  observed  on  comparison  with  specimens  of  the  latter  of 
^  MBit  sise. 

^A'vniiooca  macdlooinctus  Gill,  Pr.  A.  N.  Sci.,  1861,  99.    Only  found  at 

Oltphdodov  saxatilis  Linn. 
^  sbnodant  West  Indian  species. 

MALACOPTERYGII. 

HuiiiAMPBCs  uvirABCiATUS  Rauzaui. 
A  WMt  Indian  fish. 


FUCT06SATHL 

Biurm  rvwxLUT  C<)9<v  n   act. 

ThLi  ij  B  *p««L««  Alljtit  la  Sirs  >a<t  eaiac  za  :&«  A.  a 
p*nB-jT  Mar<tr  u  tfe*  ipecia  «^  ^Carfi  (nop  IL  ^* 

E»;;il  D.  M,A  ti  ?ramj  ?  nli  -.a  ^ui  >£■!*:  P.  13 — tC.  lir 

bajij  of  'ii^nal  Sa  M  ipiiMa  4f  p»s.uillan<9.  OAts  3-43  ti»n  ia  bbkIc  ; 
JBV)  fii-^AL.  sea>«  vit^oTt  ;r;s:3<3;  f^iiM.  Asm  of  the  <kcck  ia  oMiqms 
»«rit*.  T»aor  thf*«i<«p-;l»r  5:f.*a.  Hrie  iorwl  tpisc  I-UttBO  ia  Icagtb 
of  Bailee.  n^^TM.  T&izi  i-.ntl  t3ii<  veil  4e*cldpcd.  Aalrnor  t>7>  of 
fceond  donal  aa^  tea'.  =oc  Bi-rii  !oa;«-  tkaa  th«  Bcfan  n?*.  L>a|tk  sf 
bod  '!•>  aperealkr  il:t   3.S  ti3i*s  is  uul :  kssI  ^fKb  IK  i>  the  laac- 

C«!or  >lH->>e.  ubr.  b4>,v  ■!::<.  y^iacr>>u  '.^M^a^Bal!;  OTml  aiare  ipali 
cltH'l  in  acri*!  oa  Eiie  i:i«9  tTtiialnre  except  betvtea  tbc  ckia.  pectoral  fia 
ud  pclrle  bone.     Tat  4orwI  »cd  an*I  Sat  tn  Bufced  wich  iBaller  *p(Ai  af 

TbiJ  fpe<ie«  ir«  ilKartn-l  hj  bt  fri*ad  SunacI  PowrfL  mt  Sewport, 
Bhode  Iilao't.  .^pt^  1*^7.  It  mu:  b«  >  rerr  rare  ipeciei.  u  il  ha»  BM  bean 
met  witb  tlMw'atrr.  fo  Ckr  at  1  aa  Bwarc.  [  li»e  piFaran  ia  dedintiag  it 
to  tbe  discoTcrer.  vtitM  alteclloa  to  ichcbjologj  haj  beea  to  often  anende^ 
witb  intcmting  rtiolu. 
TnaaoDOU  raicatMrsraiLr*  Cope,  ip.  aor. 

Bellf  i;>iD')ai  to  near  Tent :  driml  r«zioa  from  a  liiiie  befalod  the  naraa  la 
aboTF  tbe  tod]  of  tbe  peclora!  Gni  ipicsa?.  ihoie  c-a  the  bead  loDg.  cloie  let, 
like  leal  bri^ilea.  Profile  loddeDlj  deicendiaz  from  tbe  prefroatal  rveioa  to 
tbe  prtmaiillarj  rej^'oa.  arched  rmoi  the  fonner  poioi  backiratda.  Eve  3-5 
timei  in  head.  l-e<J  limei  ia  mnizle  ;  [pD^h  of  bead  3-S  times  ia  total  iaclnd- 
iag  caadil  Gn.  Radii,  D.  8.  A.  T  Cuodal  Ba  CTen  irilb  prominent  poinU, 
concaTc  when  cloaed.  Aaal  So  behind  oppoaite  tbe  dorsal-  Frontal  aidth 
1-15  timei  in  orbit.     Length  four  incbn. 

Color,  below  to  a  line  from  the  chin  to  tne  ioferior  third  of  the  caodal  6n, 
white  ;  aboie  jellowiah  pai]!iDg  iolo  brown  on  the  donal  region.  The  latter 
color  ia  faintlj  Teroirulated  witb  the  paler  color,  aa  il  deaeenda  on  the  iide*. 
FiD»  uDifono  Itraw  colored  :  a  browD  apot  at  the  baae  of  tbe  pectoral  Ga. 

Thii  apeciea  dilTera  ia  color  from  T.  furyiV^ut  Mitch.,  and  in  the  lent  extent 
and  longer  form  of  the  apinea,  u  well  aa  in  the  dEclire  fronL  The  ronng  of 
r.  Iwgidui  of  one-fifth  the  length  hate  a  more  slender  muiile  and  other  char- 
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short.  Maxillary  smooth  ;  cheeks  and  operculum  scalj,  the  cheek  minutelj. 
Scales  ceasing  on  vertex  at  a  point  behind  a  vertical  drawn  from  the  posterior 
margin  of  the  pupil.  Interorbital  width  *70  of  the  diameter  of  the  orbit. 
Latter  a  little  less  than  length  of  muzzle,  four  times  in  length  of  head  to  base 
of  longest  spine.  Depth  at  ventral  fins  2  75  times  in  length  without  caudal 
fin.     Length  of  head  (without  opercular  flap)  2*66  tiroes  in  same. 

The  coloration  is  handsome.  Ground  chocolate  brown,  the  cheeks  interoper- 
culum,  mandible  and  maxillary  region  with  a  coarse  net-work  of  white  lines. 
Pectoral  region  paler,  and  fading  on  the  belly  to  a  white  and  then  metallic 
citron  yellow,  which  is  bounded  abruptly  by  the  ground  color  behind,  at  a 
point  a  little  in  advance  of  the  anal  fin.  The  posterior  outline  rises  irregu- 
larly halfway  to  the  lateral  line  and  then  turns  forward  and  descends  a  short 
distance  behind  the  pectoral  fin.  From  this  patch  backwards  to  the  basis  of 
the  caudal  fin  there  are  five  vertical  cross-bands,  two  on  the  peduncle  and  two 
rising  from  the  anal  fin.  The  latter  diverge  above  and  another  band  rises, 
expanding  to  the  point  of  junction  of  the  dorsal  fins,  and  spreads  in  a  rounded 
black  spot  to  their  margin.  The  pectoral  and  caudal  fins  are  white,  with 
rows  of  small  brown  spots,  the  second  dorsal  and  anal  brown  with  rows  of 
small  white  spots. 

Length  Om  075 ;  to  basis  DL  -026,  to  basis  of  anal  *044 ;  longest  dorsal 
spine  -010  ;  depth  caudal  peduncle  -0095;  length  do.  above  '0055. 

The  habitat  of  this  sea  perch  is  the  southern  coast  near  Pensacola.  It  was 
contained  in  a  bottle  with  Abastor  erythrogrammut^  Elap9  /ulviu9y  etc.  Its 
zoological  aflfinilies  are  to  the  C.  phoebe  of  Poey,  and  other  West  Indian 
species  ;  it  is  one  of  the  most  elegant  of  the  genus. 

G0BIES)X  8TRUM08U8  CopC,  Sp.  UOV. 

Radii,  D.  XI  ;  C.  16 ;  A.  10  ;  P.  21.  Head  exceedingly  wide,  width  2  6-6th8 
times  in  total  including  caudal  fin.  This  width  is  partly  produced  by  a  large 
fleshy  mass  which  extends  from  the  end  of  the  prominent  extremity  of  the 
maxillary  bone  to  the  end  of  the  interoperculum.  Subopercular  spine  short, 
stout.  Eyes  small,  diameter  2-5  times  ia  interorbital  i^idth,  over  seven  times 
in  head,  more  than  twice  in  muzzle.  Superior  dental  series  twelve  on  each 
side  externallv,  but  the  three  median  conceal  some  series  of  which  the  second 
three  external  are  a  continuation.  Inferior  teeth  eleven  on  each  side;  four 
median  incisors,  horizontal  and  subequal  ;  no  marked  canine.  Vertex  flat, 
profile  descending  abruptly  from  posterior  line  of  the  orbits  to  labial  margin. 
Anterior  basis  of  dorsal  in  front  of  last  fourth  of  length  exclusive  of  caudal 
fin. 

Length  two  and  a  half  inches.  Color  in  spirits  bluish  lead-color ;  fins 
blackish. 

From  Hilton  Head,  S.  Carolina.  Presented  to  the  Academy  of  Natural 
Sciences  by  Thos.  J.  Craven. 

Note  an  Fuhetfrom  Atlantic  City^  N^  J, 

A  small  and  interesting  collection  of  fishes,  made  at  the  above  locality,  was 
placed  in  my  hands  for  determination  by  Edward  S.  Keed.  He  has  added  two 
species  to  the  marine  fauna  of  New  Jersey,  which  I  here  note : 

Priacaxthus  altus  Gill,  supra. 

Hbmirhampuus  maororhynchub  C.  v.    Putnam,  Proceed.  Boat.  Soc.  N.  H., 

1870,  p.  236. 

This  West  Indian  species  was  not  known  from  the  Eastern  coast  of  tht 
United  States  prior  to  the  notice  of  Prof.  Putnam,  above  cited,  who  procured 
it  from  the  coast  of  Massachusetts. 

1870.] 


i-il  PBOCeEBINOB  OF  THE  ACADEHT  OF 

November  Igt, 
Wh.  B.  Vaux,  Vice-Praideiit,  in  the  Chur. 
Twenty-nine  members  preeenL 
Pbop.  LiiDi  aihibited  thi  tooth  of  a  reptile  which  had  be«D  »Dbiiiitt«d  to 

bia  exkmintttioD  ttota  the  SmithioaUo  Inatilutioc.  The  ■pacimen,  ha  ob- 
Krved,  WM  GBpecialljr  intereaUng,  ng  it  appueatl;  pertained  to  b  moiMbu- 
raid,  Bad  was  obtftinad  from  the  miocene  lerti&r;  depoaic  of  Ga;  He&d,  Ukt- 
tha'B  Vjnejard. 

The  crowD  of  thp  tooth  is  curved  conic&l,  and  ia  without  diTiglonal  pUaes. 
The  inner  mrface  is  only  feebl}'  defined  from  the  outer,  b;  a  single  imper- 
fect!; de*eloped  ridge  poBtero-iaterDallj. 

The  enamel  is  singularl;  roughened,  due  to  abort  Tormlcnlar,  gomewhU 
ramifying  and  more  or  leas  interrupted  ridges,  giTiog  it  a  fretted  or  lettered 
appearance.     The  transverae  aection  of  the  crown  ia  circular. 

The  fang  of  the  tooth,  broken  below  and  on  the  inner  side  so  aa  to  eipoae 
the  interior  pulp  cavity,  is  longer  than  the  crown  and  verj  gibboua.  It  is 
curved  in  the  direction  of  the  crown  aod  ia  ovoidal  in  ahape.  The  texture  of 
tlie  fang  appeara  aa  deoae  aa  ivory.  No  impreaa  exiata  on  the  exterior  of  the 
fang,  resulting  from  contact  with  a  aucceaaional  tooth,  but  a  deep  groove  oc- 
cupies its  inner  side  at  the  terminal  extremity. 

The  crown  li  broken  at  ita  apex,  but  when  perfect  haa  been  about  16 
lines  long,  measured  on  the  outer  side.  The  dismeter  at  base  ia  a  little  over 
half  the   length.     The  (ang  haa  been  about  two  incheelong;  its  diameter  ia 

The  tooth  evidently  indicatea  an  animal  heretofore  unkDovrn  to  us,  and  I 
therefore  propose  for  it  the  name  of  OaiPHiODON  viNBABiiia;  the  generic  term 
having  allnaiou  to  the  lettered  appearance  of  the  enamel  of  the  tooth. 

Paor  Lkidt  further  remarked  Ibat  he  had  recently  received  from  Prof. 
Hayden's  expedition  a  colUction  of  fossils,  mostly  conaisling  of  remains  of 
turtles  and  crocodiles.  He  formerly  had  expreaeed  aurprise  at  the  absence  of 
remains  of  the  latter  amoog  the  great  profusion  of  remaina  of  mammala  and 
turtlea  in  tha  Uauvaises  Terrca  deposits  of  White  River  and  the  sanda  of  the 
valley  of  the  Niobrara  lUver.  He  uow  felt  some  wonder  at  seeing  so  many 
crocodilian  remains,  apparently  of  co tempo raneo us  age  with  aome  of  the 
latter.     The  reptilian  remains  are  generally  in  a  very  fragmentary  condition, 
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November  8<A. 

The  President,  Dr.  Ruschenberger,  in  the  Chair. 

Twenty-two  members  present. 

A  paper  was  presented  for  publication  entitled, ''  Bud  Varieties/' 
by  Thomas  Meehan. 

Prof.  Liidt  directed  attention  to  some  remains  of  reptiles  on  the  table, 
which  were  part  of  the  collection  of  fossils  recently  sent  to  him  froni  Wyo- 
ming by  Prof.  Hayden.  They  consist  of  the  remains  of  three  species  of  tur- 
tles and  a  lacertian,  which  were  briefly  characterized  and  named  as  follows: 

Ehts  Jkanibi. — The  species  is  founded  upon  a  shell  consisting  of  the  nearly 
complete  carapace  and  sternum,  the  former  much  crushed  and  distorted  late- 
rally. The  carapace  has  been  prominently  convex,  with  the  margins  acute 
and  without  conspicuous  indentations.  The  sternum  is  as  well  developed  as 
in  our  common  living  emydes  and  of  the  same  shape.  The  fore  part  of  the 
sternum  forms  a  semicircle  slightly  truncate ;  the  back  part  is  moderately 
notched,  the  notch  being  about  half  an  inch  in  depth. 

The  intermediate  vertebral  scutes  are  longer  than  broad,  and  their  anterior 
margin  is  transversely  bow-like,  with  a  deep  median  angle  forward.  The  sides 
of  the  second  vertebral  scute,  joining  the  first  pair  of  costal  scutes,  are  con- 
vex outwardly;  joining  the  second  of  the  latter,  are  convex  inwardly. 

The  axillary  and  inguinal  scutes  are  broader  than  long.  The  abdominal 
and  femoral  scutes  are  of  nearly  equal  depth,  about  2}  inches ;  the  humeral 
are  half  an  inch  less ;  and  the  pectoral  and  caudal  an  inch  less. 

The  sternum  is  a  foot  in  length ;  its  anterior  portion  is  3|^  inches  deep  and 
5  inches  wide ;  its  posterior  portion  3}  inches  deep  and  5}  inches  wide. 

The  length  of  the  carapace  in  the  curve  has  been  about  fifteen  inches ;  the 
width  about  nine  and  a  half  inches. 

The  species  I  have  dedicated  to  my  friend  Joseph  Jeanes,  through  whose  aid 
we  have  been  enabled  to  make  many  additions  to  the  store  of  palaeontological 
knowledge. 

Emts  Hatdrmi. — This  species  is  founded  upon  an  imperfect  carapace  of  an 
animal  probably  about  the  size  of  the  last,  but  which  had  not  yet  reached 
maturity.  It  may  be  distinguished  from  it  by  the  form  of  the  scute  impres- 
sions. The  intermediate  vertebral  scutes  are  longer  than  broad,  as  in  the  for- 
mer. The  anterior  border  of  the  second  vertebral  scute  is  straight,  as  are 
also  the  sides  of  junction  with  the  first  pair  of  costal  scutes,  the  three  lines 
together  forming  three  sides  of  a  square.  The  anterior  border  of  the  third 
vertebral  scute  is  nearly  straight ;  and  that  of  the  fourth  is  deeply  bow-like 
and  convex  backward. 

Notwithstanding  I  have  already  dedicated  several  extinct  species  of  animals 
to  my  friend  Prof.  Hayden,  I  still  add  another  to  the  list  in  commemoration  of 
the  very  many  discoveries  he  has  made  in  vertebrate  palaeontology. 

Babna  abbnosa. — The  genus  and  species  are  founded  on  the  greater  part  of 
the  shell  of  a  turtle,  with  the  carapace  broken  away  in  front  and  fractured  in 
other  positions.  The  sternum,  more  perfect,  has  lost  its  fore  extremity.  The 
shell  belonged  to  a  mature  animal,  as  indicated  by  the  obliteration  of  the  su- 
tures of  the  plates  composing  the  carapace.  The  surface  of  the  latter,  but 
more  especially  that  of  the  sternum,  presents  a  finely  fretted  appearance. 

The  carapace  is  moderately  convex  and  bears  a  resemblance  to  that  of  our 
common  Snapper  (Chelydra  serpentina).  It  is,  however,  not  depressed  along 
the  middle,  which  is  the  most  elevated  portion  of  the  fossil.  The  lateral  mar- 
ginal plates  are  comparatively  large  and  broad,  and  are  abruptly  bent.  The 
posterior  portion  of  the  carapace,  both   laterally  and  at  the  extremity,  ii 
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DOtcbsd  mnch  Id  the  same  mejiQer  u  in  the  Sospper.  The  intenBcdttt*  nr- 
tebral  scute  impressioDB  hare  norlf  the  rorm  aod  proporlioui  ae  in  the  liUti, 
but  are  not  CBrinated  in  the  median  liD«,  ejid  the  poeterior  line  of  the  fbudi 
vertebral  scule  impreBsioa  U  deeply  and  videl;  notched  Torward. 

The  Bternnm  U  verj  unlike  Ibat  of  the  Bnapper,  and  rather  approacbei  tW 
of  the  emjdes  in  its  form  and  proponioai.  Tbe  intenpacei  of  the  eanpu* 
and  iternuni  are,  bowcrer,  !nl»taediate  in  capacilj  to  thoee  in  tbe  Ibmtr 
and  latter.  The  eternal  pedicels  are  deep  and  wide,  and  are  iropteM«i  bf  I 
pair  of  large  eculci,  separating  tbe  large  aiillnrf  Hnd  Inguinal  acute,  a«  ia  tbi 
exislin);  Dermatimyi.  Tbe  poaterior  vjtremit;  of  the  eternum  in  oalliuii 
half  oval  and  feebly  notched. 

When  complete  the  shell  bas  measured  betvcen  a  foot  and  fourteen  incbn 
in  length  and  about  ten  inches  in  breadth.  The  sternum  has  been  abcDttcB 
and  A  half  inches  long  ;  its  pedicels  are  i\  inches  deep  ;  and  ita  posteriortl- 
tremity  is  3  inches  long  by  4^  inches  wide  at  base. 

For  the  genus  I  have  adopted  a  name  which,  according  to  Prof.  Hayden,  il 
used  by  one  of  the  Indian  tribes  of  the  Upper  Uissoari  as  that  of  a  tiiilt 
Tbe  species  I  propose  to  name  Baexa  abenusa. 

Sasiwa  ENBiDENS. — Among  tbe  fossils  obtained  in  Prof.  Haj-deD's  eijredj- 
tiou  are  the  temitins  of  n  laccrtian,  Inbeled  as  having  been  discoicied  itu 
"  Granger."  Tbe  bones  consist  of  those  of  most  parts  of  tbe  skeleton,  bslin 
alt  in  n  fragmentary  condition,  and  are  imbedded  in  freshly  broken  piecMcf 
an  ash-colored  rock.  Before  dislnrbanuo  thty  appear  to  hare  been  noMl; 
entire  and  preserved  nearly  in  conjnnition.  They  are  black,  and  their  ista- 
rior  is  occupied  with  cryslalline  calrite. 

Fragments  of  bones  exhibit  well  developed  limbs,  with  long  toes,  sitdbi 
ribs,  and  a  long  tail,  altogether  indicating  a  form  like  Ihnt  of  ordinary  htisf 
lacertians.  The  long  bones,  even  to  those  of  tbe  toes,  arc  hollow.  The  vec- 
tebrte  exhibit  tbe  ball  and  socket  articulation  of  their  bodies,  but  only  s  lis- 
glo  pair  of  aygapopli} 9e9  in  front  and  behind.  No  xygantral  and  lygospbtsil 
arlicalstion  appears  to  have  existed. 

The  articular  ball  of  the  vertebral  body  is  much  wider  than  high,  and ii 
directed  upward,  with  an  inclination  backward. 

The  body  of  several  dorsals  is  quite  straight  inferiorly.  fore  aod  aft,  sad 
measures  half  an  inch  In  length.  The  ball  is  four  lines  wide,  and  about  h>lf 
as  thick.  Tbe  breadth  at  tbe  anterior  lygnpoplivspB  is  eight  lines,  and  it  Iht 
articulations  for  the  ribs,  jast   exterior   to   the   latter,  three-fourths  of  a« 

An  anterior  caodal  hag  its  body  the  same  length  as  in  tbe  preceding.   Iti 

y  21  thk-k.     I'lie  widlli   nt  tl^.  interior  ivt'apor.iijscs  ii  hJT 
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Vl  Tiomas  Miibax  referred  to  a  potato  presented  to  the  Academj  some 
■Mthi  tfo  by  Mr.  Henszej,  a  member,  which  had  the  appearance  of  one  po- 
liu  froiring  oat  of  the  centre  of  another.  The  opinion  of  all  who  saw  it 
VII  that  it  wae  reallj  a  case  of  this  kind.  It  had  been  handed  to  him  bj  the 
cmton,  and  on  dissection,  though  no  exact  place  of  origin  could  be  traced, 
iWre seemed  nothing  to  indicate  any  other  theory  of  origin  than  that  one  po- 
lite kad  really  grown  out  of  the  centre  of  the  other. 

Bit  there  were  serious  physiological  reasons  in  the  way  of  such  a  theory. 
1  potato  tnber  is  really  but  a  thickened  axis,  in  which  the  greater  part  of  the 
iitmor  stroctnre  would  be  incapable  of  developing  a  bud  which  would  pro- 
dice  t  tuber  snch  as  this  one  had  done.  The  origin  of  a  new  tuber  from  an 
Mone  would  be  nearer  the  old  ones  surface.  He  had  been  looking  for  some 
hrther  explanatory  facts,  and  believed  he  had  them  here  this  evening,  in  the 
petiio  tubers  he  now  handed  to  the  members.  They  were  about  the  size  of 
^  eggi,  and  were  pierced  in  every  direction  by  stolons  of  the  common  couch 
piM,  TVi/idim  repeiu.  They  had  gone  completely  through,  as  if  they  were  so 
■ich  wire,  and  in  one  instance  two  tubers  had  become  strung  together  by 
tknme  stolon,  as  if  they  were  two  beads  on  a  string.  One  would  suppose 
tlttitbe  apex  of  the  stolon,  when  it  came  in  contact  with  the  bard  surface  of 
'•^tober,  would  turn  aside  and  rather  follow  the  softer  line  of  the  earth  ;  but 
ikra  was  no  appearance  of  any  inclination  to  depart  from  their  direct  course. 
Hmj  had  gone  apparently  straight  through.  He  had  no  doubt  the  potato  be- 
Vici  referred  to  was  a  similar  case,  a  potato  stolon  had  penetrated  another  potato, 
ud  loitead  of  going  through  as  these  grass  spears  had  done,  terminated  in 
iht  centre,  and  formed  the  new  potato  there. 

Itwu  worthy  of  thought  whether  so  much  attention  had  been  given  to  this 
lirtct  force  in  plants  as  the  subject  deserved.  It  was  well  known  that  a 
■uhroom  would  lifi  a  paving  stone  many  times  it  own  weight,  rather  than 
tin  over  and  grow  sideways,  which  it  would  appear  so  much  easier  for  it  to 
do;  and  tree  roots  growing  against  walls  would  throw  immensely  strong  ones 
evtr,  though  one  would  think  the  pressure  against  the  softer  soil  would  give 
nun  for  their  development,  without  the  necessity  of  their  expending  so  much 
^e  a^inst  the  wall. 


November  15th. 

The  Preflident,  Dr.  Ruschenberger,  in  the  Chair. 

Twenty-seven  members  present. 

A  paper  was  presented  for  publication  entitled  "  A  Sketch  of  the 
^^ification  of  the  American  Anserinco,"  by  B.  H.  Bannister. 

f^^f.  LiiDT  directed  attention  to  some  fossil  bones  which  bad  been  sub- 
■>ti«d  to  his  examination  by  Prof.  J.  I).  Whitney.  According  to  the  accom- 
Haring  Ubel,  they  were  found  under  Table  Mountain,  near  Shaw  Flat,  Too- 
'»"Be  Co.,  California. 

The  bones  are  friable,  and  have  attached  portions  of  a  light  ash  colored 
P^^tl  8eTeral  masses  of  the  latter  substance,  accompanying  the  bones, 
CMUiQ  casts  of  some  fruit. 

The  bones  are  as  follow  : 

,  i*  A  metacarpal  bone  of  a  ruminant  of  large  size.  In  form  and  construc- 
^  it  bears  mure  resemblance  to  that  of  the  Lama  and  Camel,  than  of  other 
'*>iBint4  with  which  I  have  the  means  of  comparing  it.  As  in  the  Lama 
^d  Ctmel  the  lower  articular  extremities  are  divergent,  and  the  articular 
^ff^tt  are  provided  with  a  median  ridge  only  at  the  back  part.  In  ordinary 
rioiaiQii,  as  in  ihe  Ox,  Deer,  Sheep,  etc.,  the  median  ridge  Is  produced  the 
fitire  extent  fore  and  aft  of  the  articular  surfaces.    The  peculiar  arrangement 
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k<»«es,  which,  in  the  absence  of  original  specimens,  afforded  him  the  oppor- 
toiitfof  making  comparisons  with  the  many  equine  teeth  discovered  in  the 
ttrtiiiT  and  qoaternarj  deposits  of  North  America. 

Prof.  Owen  describes  a  new  species  of  Equus  from  Sonth  America,  which 

^otnied  E.  arcidefu.     From  peculiarities  of  the  teeth,  he  refers  this  species, 

logetber  with  two  others,  also  from  South  America,  and  named  bj  Dr.  Lund 

t'friMdpalu  and  E.  neoffaeus,  to  a  genus  with  the  name  of  Ifippidion.     From 

loaeof  the  more  important  distinctive  characters,  viz.,  the  extension  back- 

wd  alone  of  the  internal  peninsular  folds  on  the  triturating  surface  of  the 

•ppcr  molars,  a  dozen  years  ago  was  established  the  genus  Proiohippu*  (Pr.  A. 

9.8.1858, 26,  with  reference  to  fig.  1,  pi.  7  of  Gervais'  Rech.  s.  1.  Mammiferes 

Poiiilei  de  TAmerique  meridionalc).  On  the  same  grounds  were  also  included 

iltliis  genus  the  E.  prineipalu  and  E.  neogaeus  of  Lund,  together  with  E.  macrO' 

IMllwof  Oervais,  so  far  as  the  remains  of  the  latter  appeared  to  me  to  be 

t^cqniralent  of  E.  principality  (Extinct  Mammalia  of  Dakota  and  Nebraska, 

Ac,  1869.  276)  ♦ 

The  species  of  eqnine  animals  referable  to  the  genus  thus  far  indicated  are 
«  follow: 

PROTOHIPPUS,  Leidy,  1858. 
Ifippidion^  Owen,  1869. 

I  PtOTOHIPPUS  PIRDITUB 

E^uHt  (Protohippus)  perdifuSf  Leidy :  Pr.  A.  N.  S.  1858,  26  ;  Ext.  Mam.  Fauna 
If  Dakota,  kc.  1869,  275,  327,  401. 

1  PtOTOHIPPUS  ARCIDBNg. 

EquM*  arddens,  Owen :  Phil.  Tr.  Roy.  Soc.  London,  1870,  559. 
f^Mtf  {Uippidion)  areidenSf  Owen  :  Ibidem,  572. 

!•  PtOTOHIPPUS  PRINCIPALIS. 

t^u» principality  Lund:  K.  Danskc  Vidensk.  Selskab.  93,  pi.  xlix,  fig.  1. 
IS^iu  ntogaeuty  Gervais :  Rech.  Mammif.  Fos.  de  I'Amer.  Merid.  1855,  33,  pL 
'fit  fig.  1. 
iBfinu  macrognathutf  Gervais  :  Ibidem,  pi.  vii,  fig.  1. 
^mu  {Hippitiion)  principality  Owen:  Phil.  Tr.  572,  573. 

i  PlWOHirrCS  NBOOAEUS. 

f^WM  ntogacut,  Lund :  K.  Danske  Vid.  Scls.  93,  xlix,  fig.  3. 
afwit  [Uippidion)  neogaeutf  Owen  :  Phil.  Tr.  572,  573. 

i  PtOTOBIPPm  PLACIDUB. 

Itidj:  Ext.  Mam.  Fauna  of  Dakota,  &c.  277,  328,  401. 

^  HetOHIPPUB  8UPRBMUB. 

Uidj:  Eit  Mam.  Fauna  of  Dakota,  &c.  328,  401. 

k  the  same  Transactions  appears  a  paper,  by  Prof.  W.  Thomson,  ^*  on  Ifol' 
'■Mf  t  frenns  of  ritreous  sponges,'*  aecompaoied  with  beautiful  illustrations, 
•^geaas,  however,  appears  to  me  to  be  synonymous  with  Pheronema  (Pr.  A. 
'^^  1668,  Diolog.  and  Micros.  Dep.  9).  A  comparison  of  the  figures  of  Bol^ 
^Ctrptmitrif  with  those  of  Pheronema  Annm  (Am.  Naturalist,  1870,  21,  22)^ 
w  at  to  suspect  that  the  two  are  probably  the  same. 


November  22i 
Mr.  J.  D.  Sergeant  in  the  Chair. 
Sz  memben  present. 

J'l  fan  Sra  of  th«  Kxt.  Mam.  Fauna  of  Dakota  and  Nebraska,  figr.  2, 3,  hare  b«ea 
2'!*'<^7  qnot«d  Instead  of  fig.  1  of  GerTati,  pi.  vii,  of  the  Rach.  sar  las  Mammif.  Fos. 

mi 
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November  29t&. 
The  Preeident,  Bb.  RnsceBSBEBGEB,  in  the  Chair. 

Thirty-three  members  present. 

The  report  of  the  Microscopical  and  Bioloe;ical  Section  for  Sep- 
teml>er,  October  and  November  was  read,  aod  referred  to  the  Pud- 
lication  Comroittee. 

The  publication  of  pages  \0d  to  124  incluaire,  of  the  Proceedings 
for  1870  was  announced. 

The  following  f^eutlemen  were  elected  members : 

E.  Wildman,  M.  D.,  David  L.  Collier,  William  H.  Dougherty, 
W.H.  Wahl,  M.  D.,  ChaB.  Schaffner,  M.  D..J.  EwingMeare,  M.D. 

On  favorable  r«port  of  tbe  Committees  the  following  papers  were 
ordered  to  be  printed. 

BVD  TAKIETIE8. 
BY  THOMAS  MEEHAK. 
A  few  jeftr*  ago,  Ur.  Iiaac  Burk,  of  the  Academy,  rnlled  mj  attentian  to  a 
'  form  of  fiuitM  vMani,  L.,  ia  which  tbe  tcrmiaiil  leaSct  thb  Terj  larfie,  coc- 
date,  and  on  very  long  petioles.  It  is  a  very  etriking  varietj,  tbe  leaSetS 
appearing  at  flrat  glaDCt  like  large  linden  leaaes.  He  found  them  in  Dela- 
ware County.  I  hare  since  gathered  tbe  SHme  form  near  Ibe  interseclion  in 
Cheater  GouQly,  near  Port  Clinton  on  ibe  Reading  Railroad,  and  along  the 
we«t  bank  of  the  Susqnehinnii.,  between  Jiarrisburg  and  the  mouth  uf  the 

The  general  forms  of  Rubut  viUotvt  are  found  uniforinly  in  all  pnrte  of  the 
State,  and,  of  course,  without  any  break  in  their  appparance  between  the 
localities  named  above.  Tbe  plant  so  easily  maintains  its  eiiatence  by  pieces 
of  roots,  and  grows  as  well  in  sunshine  as  in  shade,  in  dry  and  poor  as  well 
as  in  rich  and  damp  places,  that  it  is  not  easily  eradicated  when  once  itoblaiai 
possessiou  of  the  soil.  On  the  idea  that  varieties  originated  from  one  common 
centre,  il  is  not  easy  to  account  for  the  existence  of  tbe  same  forms  so  many 
miles  apart,  as  we  find  in  the  aboTe,  except  by  the  accidental  carrying  of  seeds. 

But  I  have  reason  to  believe  that  seeds  of  RubuM  rarely  germinate  in  a  wild 


NATURAL  8CIEKCE8  OF  PHILADELPHIA.  12& 

ineriptioo  bat  been  pablished,  as  R.  negUettu^  Peck.  This  form  is  found  in 
iioUted  places  in  New  York,  Northern  PennsylTania,  Ohio,  and  Iowa,  and  per- 
kap  eUeirhera.  As  in  the  case  of  the  form  of  R.  villotut  referred  to,  there 
lot!  not  seem  to  be  any  connection  between  the  localitieSf  as  a  common  cen- 
tra ipresding  bj  roots  woald  implj,  while  there  is  the  same  difficulties  in  th« 
*i/  of  spreading  hj  seeds  as  in  the  other.  How,  then,  does  this  form  origi- 
Mtt  is  these  widely  separated  places. 

Horticnltore  maj  help  us  to  answer  this  question.  It  is  well  known  that 
ftiiti,  titer  being  grown  for  some  time  in  one  locality,  will  change  their  char- 
Men  to  SQcb  an  extent  that  a  person  acquainted  with  one  will  fail  to  recog- 
>1m  it  elsewhere,  and  all  this  without  the  interrention  of  anj  seminal  power* 
Thsi,  the  nectarine  is  believed  to  be  a  bud  evolution  from  a  peach ;  the  Penn 
ipple  if  a  similar  creation  from  Baldwin,  and  t^e  Reading  from  the  common 
bMlt  grape.  Though  apparentlr  originating  in  this  way  from  external  or 
ImsI  caoses,  the  characters  peculiar  in  this  change  are  retained  when,  by 
pifti  or  cuttings,  the  plants  are  removed  to  other  localities.  It  has  also  been 
■oted  that  the  pears  grown  at  Rochester,  New  York,  have  longer  stems  than 
Ike  lame  varieties  grown  further  south  ;  bat  I. do  not  know  whether  this  pecu- 
liiritj,  once  originated,  would  follow  the  grafts  or  cuttings  taken  from  them. 
fte  carled-Ieaved  willow,  Saliz  babyloniea  annularit^  was  a  branch  from  the 
eoamon  weeping  willow,  which  character  it  usually  retains,  though  sometimes 
itnoch,  resembling  the  common  weeping,  will  push  out  from  the  tree.  Of 
Ifti character  Is  the  well-known  instance  of  purple-flewered  laburnums  some- 
tiass  pushing  out  from  the  common  yellow-flowered  one.  But  perhaps  the 
Wit  known  instances  are  those  of  the  common  potato.  It  is  not  at  all  unfre- 
fftat  to  find  some  of  quite  another  ebaracter  and  color  in  the  same  bill. 
nose  who  contend  for  seed  agency  as  the  sole  originator  of  varieties  will 
Bther  believe  that  there  was  some  other  variety  of  potato  accidentally  planted 
vith  the  other  than  that  a  new  variety  sprung  from  the  bud  alone.  But  the 
trideace  of  origin  from  the  same  original  potato-set  has,  in  many  instances, 
WcQ  too  direct  to  be  doubted ;  but,  even  here,  rather  than  admit  the  doctrine 
tf  development  through  buds,  I  have  heard  it  assumed^  by  intelligent  botanists, 
tethe  flowers  in  such  cases  mu9t  have  b^en  impregnated  with  other  pollen, 
Ud,  in  iome  wat/^  the  descending  sap  brought  about  a  sort  of  hybridism  or 
Wd  change  in  these  tubers.  I  have  also  heard  excellent  and  leading  botan- 
Ml  (two  of  them  authors  of  some  of  our  leading  works)  suggest  that  many 
tCtke  varieties  of  Rubut  in  existence  must  be  "  hybrids."  Of  course,  this  is  all 
Mioaption,  founded  on  extensive  observation,  no  doubt ;  but  yet  on  probably 
N  better  foundation  than  my  own  idea  with  which  I  set  out  in  this  paper — 
Ibst  often,  at  least  in  the  cases  I  have  referred  to,  hybridization  is  hicfblv  im- 
Kobable. 

I  have  here,  however,  and  exhibit  with  this  paper,  evidence  of  bud  varia* 
^t  io  which  there  is  no  possibility  of  hybridism.  A  root  of  the  common 
y—t  potato,  ConvoUulut  batatat,  in  which  some  of  the  tubers  are  of  the  red 
"•TBada,  and  the  others  of  the  white  Brazilian  variety. 

Tbc  sweet  potato  never  flowers  in  this  part  of  the  country,  so  that  seminal 
F^ercoold  have  had  no  influence  whatever  on  the  phenomenon.  Even  in 
jWiouth,  and  I  believe  elsewhere,  where  this  plant  is  cultivated  for  its  roots, 
"(velj  flowers,  and  I  think  there  is  little  doubt  but  that  the  whole  ten  or 
^W«  varieties  under  culture  have  originated  without  seed,  and  in  the  way 
^  ice  them  here. 
The  points  I  wish  to  make  in  this  paper  are  : — 

l*t  That  identical  varieties  sometimes  appear  in  localities   unfavorable  to 
l^ideaof  a  common  centre  of  origin. 

^^  Varieties  have  originated  in  which  probably  no  hybridism  or  any  seminal 
Hwey  operated. 

^  Varieties  have  certainly  originated  in  the  sweet  potato  by  evolution, 

WO.J 
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withoat  BcmiDml  agencj,  and  that  the  iaro*  vuietj'  in  tbii  w*.^  hM  appcMcd 
in  widelj-Beparsted  diitricd. 

4th.  Ai  the  diicoTerlcs  of  Darwia  h&iB  ahowa  in  manj'  casei,  rarietiei  to  be 
the  parcnta  of  ipecici,  ipecies  tna;  origiuite  in  widely-aepanited  localitlei 

A  Sketch  of  th«  CludfloBtlDn  ot  the  AmerleMt  ASSEBIBX. 
BY  B.  H.  BANNI8TEB. 

The  following  remarks  are  based  upon  an  examination  of  the  ipeciineiii  of 
American  geeae  in  (he  collection  of  the  Smithsonian  Inatitutlon. 

The  Bubt'amily  Anserias  bj  many  recent  aotbors  is  made  to  inelade  the 
genera  Dtn/trocygna  and  Chmaloprx,  and  doubtteaa  correcllj.  In  the  present 
paper,  however,  we  ehall  not  couaider  these  genera,  leaving  tbem  proTlEion- 
ally  out  of  the  subfamilj ;  if  included,  thcj  would  form  at  least  one  well 
marked  sectioo,  following  those  we  are  about  to  describe. 

Tbe  distinguiabJDg  cbaracters  of  the  Anscrin!n,'as  thus  limited  to  the  true 
geese,  are,  tlic  lengthened  tarsus,  covered  with  hexagonal  or  suliquadrate 
scales;  the  neck  more  elongated  thao  ia  the  ducks  and  less  so  than  in  the 
swans;  the  short,  high  bill  graduallj  narrowing  toward  the  tip,  which  is 
.altogether  composed  of  the  large  recurred  nait ;  together  with  the  more  or 
less   terrestrial  babit  of  life,  and  the  usuullj  similar  plumage  of  tbe  two 

The  geese  of  the  North  American  continent  have  been  long  known,  and 
being  for  the  most  parL  closely  allied  to,  and  in  many  cases  identical  with, 
well  known  European  forms,  thej  fall  readily  into  the  ayatematic  subdivisions 
based  upon  tbe  latter.  In  the  temperate  regions  of  South  America,  however, 
the  Anserinffl  are  of  a  rather  aberrant  type,  and  have  been  less  completely 
studied.  They  differ  chiefly  from  tbe  North  American  aod  European  specie* 
in  possessing  metallic  tints  on  the  plumage,  and  in  having  in  two  of  tbe 
genera  the  coloration  of  the  two  sexes  widely  different.  These  dtlTercnces 
appear  to  be  eiclusivply  regional,  none  of  the  aberrant  forms  being  found  in 
North  America,  and  vice  vena. 

Another  basis  of  division  of  the  American  Anserlnin  is  found  in  the 
presence,  in  two  species — one  North  American  and  the  other  a  Soiilhern  form 
^-of  deep  rough  supemrhital  depressions  and  reversed  relative  proportions  of 
the  tarsus  and  middle  toe,  together  nith  an  exclusively  sea- coast  habitat,  and 
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liappMrio^  prominently  below  the  edge  of  the  apper  mandible.  Bill  and 
fee  light  colored ;  colors  of  plumage  generally  sober,  the  shades  of  brown 
lid  frtj  predominating. 

Species  Anttr  hyperboreiUj  Pall.     N.  America  and  West  Indies. 
*'      roMii,  Baird.     Central  regions  H.  B.  Terr. ;  Gala. 
"      eartUetcetUy  L.     Central  U.  S. ;  Hudson's  Bay. 
•*     fenu.     ?  Pr.  William's  Land. 
"      tegetum,  Gm.     ?  Hudson's  Bay. 
*'      gambeUiy  Hartl.     N.  America. 

2.  BRANTA  SCOPOLI.* 

6m.  CUr.     Bill  short,  lamells  not  projecting  below  upper  mandible.     Bill 
nd  feet  bltck ;  neck  always  black. 

Species  Branta  canadensis j  L.     N.  America. 

**       hutchnitiiy  Rich,  k  Sw.     N.  America. 
"       btmicla^  L.     Eestcrn  and  central  N.  America. 
"       nigricans^  Lawr.     West  coast  of  N.  America. 
"      lewopiisj  Bechst.     N.  E.  of  X.  America.     Rare. 

i.  Aberrant,  Plumage  with  metallic  reflections  on  speculum;  colors  of 
NM  not  inyariably  similar.  Membrane  of  toes  somewhat  scolloped  out  in 
Ant 

3.  ORESSOCHEN,  n.  g. 

Qm.  Char,  Bill  very  robust,  light  colored,  lamella)  not  projecting.  'Feet 
Nkitf  light  colored,  hallux  well  developed.  Plumage  of  sexes  similar ; 
iiort  simple. 

Species  Ortnochen  mdanopteruSj  Gay.     Highland  regions  of  Chili. 

4.  CHLCETROPHUS,  n.  g. 

Qm.  Char.  Bill  moderate,  black.  Feet  particolored,  black  and  orange. 
Won  of  sexes  similar.     Plumage  rather  brilliaut  for  this  subfamily. 

Species  CkUztrophu*  poliocephalus^  Gray.     Coasts  of  Patagonia  and  adjacent 

islands. 
'*  rubidieepsj  Sclater.     Falkland  Islands. 

6.  CHLGtIPHAGA,  Eyton. 

Otn.  Char.  Bill  as  in  the  last  genus.  Feet  varying  in  color  with  the  sex — 
^k  in  the  mak,  yellow  in  the  female.  Plumage  of  the  two  sexes  quite  dif- 
"^Bt,  and  generally  less  bright  colored  than  in  Chlottrophus. 

Species  Cklaphaga  mageUaniea,  Gm.     Chili  and  Patagonia. 
"         pieta,  Gm.  "  " 

Section  B.  PkiUicttK.  Skull  with  well  marked  rough  superorbital  depres- 
^u.  Tanas  at  short  as  or  shorter  than  the  middle  toe  with  its  claw.  Hab- 
«•  lilloral. 

6.  PHILACTE,  n.  g. 

Sillihort,  moderately  robust,  li^ht  colored,  nail  of  both  upper  and  lower 
^^blei  qaite  prominent,  lamellae  appearing  as  pointed  processes  in  the 
jj'^wof  part  of  the  commissure.  Feet  moderate,  light  colored.  General 
vHof  plumage  light,  no  metallic  reflections. 

Species  PhilaeU  eanagiea,  Lewast.     N.  W.  coast  of  X.  America ;  ?  Caspian. 


J  J^  l»Pu»  BrmmU  wm  adopted  from  Klein  by  Scopoli  in  1769,  the  first  species  being 
iKb  r"*^****  ^  Thia,  accorains  to  usage,  will  have  to  be  substituted  for  Bernicla  of  Bote 
"**•  W)^  aad  also  antedates  his  genus  Branta,  established  at  the  same  time,  the  type  of 
■"«  !•  Am%  nifima^  Pall. 

M70.] 
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T.  T.EXIDIE5TES.  Reich. 

Grn.  Ckmr.  Bill  rrtbi**^  Ttrrlaj  in  co!or  with  tke  MS.  ••  «Im  doci  lb* 
plumt^;  lovir  mmo'li!)!*  dttp.  n*!l  praalac-iii.  Umella  not  pnjacti^.  Feat 
lotiDit,  rarriaj  in  ViXtr  vlib  tbt  »*i.  lariai  (boner  tbmn  Biddl*  uewilk 
eUir.    Oilon  of  femUe  vl:b  nttaliie  r*de^-.ioa*  od  the  fpccolnK. 

Spcei«(  ranudiufa  tntatixa,  Gn.  Soo(b«n  cztntiilj  of  S.  America,  aal 
■dJBCCDt  iil&sdt;  Cbili. 


Th«  Prerident,  Db.  Rcschesbcbgeb,  in  tlie  (^mt. 

Tbirtj-three  meoaben  preMiiL 

Pior.  Con  mi4t  lomc  obEerratioal  on  *  number  of  ipeciei  of  raptilei  tntm 
tbe  CrcUceouf  b«<)i  »(  Kaniu.  whicb  h«  ba)  receotlT  Modied.  He  ttated 
tfamt  Ibt  tpeeinitDi  iaelii4ed  piru  of  E:-unt',nanu  plaitunu  Cope,  Poiymtjftmt 
latipiimU  Cop*.  LioJon  prmgtr  Cofie.  sad  iro  nev  Liodoni,  which  he  D^med 
/j.  u(«ntiu  and  L.  mu^ti  reipeclifelT.  Tbcj  boih  belonged  lo  the  diriaioa 
with  depreiftd  Tertcbrki  cenlra.  and  the  £.  tc'Tiru  vai  near  L.  roIiAu  Cope, 
of  5ew  J«riieT,  bat  eihibiied  a  leii  anteriar,  an'l  lea  promiaent  proximal 
•Eternal  an^le  of  the  qiia-lralaiD.  which  Prof.  Copt  stated  indicated  a  leu 
eiteo«ire  iateritl  flcxibililr  of  the  ra-nu)  of  ih«  mandible. 

In  L.  Jtadfti  Ibe  an^ie  wa»  Mill  more  posterior,  and  the  pterrgoid  teeth 
were  not  picurndont,  ni  in  I'li'ttirpiu  li/mpinilicHt.  Remaini  of  the  cr>nintlt 
indicated  a  reptile  of  30  feet  in  IrnTlh.  while  those  of  the  L.  lettrieai  be- 
longed to  two  indiTidnala  o(  it  and  5'J  feet  in  len^ih.  A  third  new  lloB»- 
•auroi-1  of  the  liie  of  the  L.  Mudjei  was  deicribed  ander  the  name  of  Clidatttt 
cintritnim.  It  was  staled  to  be  much  the  lari^st  species  of  the  genui.  and  to 
differ  from  the  tlirre  nuw  knawn  in  baring  the  plnne  of  the  articular  eitrcm- 
itiel  nt  right  angle*  to  the  long  axis  of  the  centra,  and  not  oblique  to  it. 
Friim  near  Sheridan,  Knnias ;  described  br  Prof.  B.  P.  Mad)fe.  He  deicribed 
■  third  new  Liodon,  of  gi^snlic  e'nt,  staling  it  to  exceed  by  i-erj  much  tba 
Miettricht  reptile,  and  ertn  the  Jloiaiaanu  brumiii  Gibbcs'.  which  wai  till 
now  tbe  largest  known  species.  He  pointed  out  ibe  cbiracters  of  the  rerte- 
brs,  which  were  verr  much  itepressed  u  lo  tbe  'centrum,  which  measured  &} 
inchpa  in  diameter,  'it  was  allied  lo  the  X.  brumhzi,  but  dilTered  in  baTing  a 
strona  cmarginatiou  of  the  articular  faces  to  accommodate  the  neural  canal. 
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tttt  thtre  were  foar  cotyledons  and  two  germs,  and  that  the  place  of  union 
vu  aidwa/  between  the  pairs  of  cotyledons.  From  the  base  of  the  cotyledons 
^diog  the  whole  length  of  the  radicle,  the  union  existed.    The  length  of  ' 
■ii  Baited  part  was  from  half  an   inch  to  one  inch,  according  to  the  yigor 
if  tke  plant. 

Another  leison  he  thought  was  afforded  by  these  specimens.    Dr.  Asa  Gray 

W  receotly  remarked,  in  Silliman't  Journal^  that  European  botanists  still  be- 

MHd  what  American  botanists  had  learned  to  doubt,  that  the  radicle  v/'as  a 

^^root,  rather  than  a  morphologizcd  joint  of  stem.     Here  was,  he  belieyed, 

tt  iUoitration  of  the  American  view.     These  radicles,  which  had  evidently 

Uited  together  under  the  seed  coat,  had  elongated  after  protrusion,  just  as  a 

T^Bg  ihoot  with  all  its  parts  formed  in  the  bud  elongates  after  the  bursting 

«  the  bad  scales.     They  comprised  the  half  inch,  or  inch  united  portions  be- 

wtrrferred  to.     If  these  radicular  portions  of  the  seed  were  of  the  nature  of 

notrtther  than  of  stem,  we  might  expect  to  see  lateral  fibres  push  from  them, 

I've  do  see  from  the  true  roots,  which  start  out  below  the  union.     But  these 

gtiare  as  free  from  rootlets  as  any  portion  of  the  true  stems  above  the  coty- 

MoB  points,  indicating,  as  had  been  suggested,  that  their  properties  were 

Wktrof  stem  than  of  root. 


December  ISth, 

The  President,  Dr.  Rubchenberger,  in  the  Chair. 

Thirtj-five  members  present 

The  following  paper  was  presented  for  publication  : 
"Bemarkson  Dr.  Asa  Gray's  Notes  on  Buckley's  Rare  Plants  of 
fcu."    By  Prof.  8.  B.  Buckley. 

Pbof  Liidy  exhibited  a  lower  jaw  of  an  aged  man,  recently  obtained  in  his 
^■^ting  room.  The  teeth  bad  nil  been  lost  except  one,  and  the  alveolar 
**>^r  had  been  absorbed  so  that  the  body  of  the  bone  was  reduced  as  usual 
tikalf  its  original  depth.  The  remaining  tooth  is  a  completely  developed 
••dfoU  grown  third  molar  of  large  size,  which  lies  imbedded  in  the  jaw  hori- 
MBltlly,  with  the  unworn  triturating  surface  directed  towards  the  position 
*^h  had  been  occupied  by  the  teeth  iu  advance.  The  tooth  is  perfectly 
■otnd,  and  in  this  old  jaw,  in  which  all  the  other  teeth  had  been  lost  and  the 
*ivooli  obliterated,  favors  the  view  that  the  teeth  are  liable  to  caries  only 
*^tB  exposed  to  exterior  influences.  Similar  specimens  of  teeth  remaining 
'■bedded  in  the  jaw  are  not  unfrequcnt,  but  the  one  exhibited  is  the  oldest 
•kich  Prof.  Leidy  had  seen. 

^■or.  LiiDT  also  exhibited  a  wood  carving  from  St.  Paul  de  Loando,  West- 
|i^  Alrica,  presented  to  him  by  Dr.  Charles  L.  Cassin,  U.  S.  N.  The  carving, 
vMttive  African,  represents  two  adult  human  figures,  apparently  of  the  two, 
^**^  by  an  intervening  plate,  so  as  to  remind  one  of  the  famous  Siamese 
^**  The  connection  may  have  been  merely  intended  for  support,  though 
jtf*  Ltidy  thought  the  carving  may  have  been  intended  to  represent  a  pair 
pithed  twins,  similar  to  those  just  named,  and  which  existed  in  the  locality 
**Uch  the  carving  was  made. 


December  20fA. 
Mb.  Vaux,  Vice-President,  in  the  Chair. 
N«itj-two  members  present 


eptiriitian  of  tlic  trunk  uf  ■ 
Uie  Unireriilj,  in  nhicb  all  ibt  l1 
sua!  |>o»liun.  Tbe  hearv  in  rnTcn 
'  riglK.  Tbe  aorta  rieacenJi 
I  tlie  lefi  i>f  tbe  <rsri«br*l  ci 
e  right  »iilr.  Thi  lUn 
mcing  in  the  left  lliae  region  ts 


or  THE  ACADR 

The  following  paper  was  presented  fur  publicBtion  : 
"A  new  classificaliou  of  the  North  American  Faloonidie,  wiltnJ©- 
■criptions  of  three  new  apeciea."    By  Kobert  Ridj^way. 

Pko».  Liinv  dircolud  aUenUon   to  a 
mflle  lubjccl,  from  the  dissecting  room 
cer»  ware  reversed  in  Ifm  ordrr  of  iLeii 
in  position  with 'ita   apex  dtrcclcd  to  i 
riglit  sids  ;  and  Ibc  cuvnt  are  plnced  oa 
Tbe  liver  in  plxued  in  (b»  Ivfl.  tbn  i]i\ee 
rercncd,  Hud  th«   Urgi?  iiitcaiine  commi 
□ates  In  tbe  rectDm  from  the  right  side. 

Thko.  D.  Ra.sd  called  Ibe  Httitnlioii  of  the  Aodamr  to  b  remarkftlilt 
Eureuf  rock  on  the  North  VennBTivaiila  lUilroad,  botweeii  Abingdon  and 
Hill  stations,  about  eleren    nilUs   from   Philadi-lpbia.     Tbe  r«ok  ti  Po 
•»ndslone,bighl,viuicttcoou3,  in  itrata  nenrly  vertical,  and  divided  bjr  |V( 
Joints,     lit  strike  is  ahoiit  N.  bj  I^.     At  tbe  point  meiiilnatd  a  quircf  H 
been  opened  following  tbo  ureat  of  the  hitl.  Ihs   aorthera  end  of  th 
giving  tberefora  a  Bii«tion.     At  the  bonom  of  the  cxcavailoQ  the  lajewi* 
uadiiturbed  and  perfeellr  vsrlienl,  hut  above  ibe;  are  thrown   to  UlcMSl 
west  Had  crushed  unit  broken  in  ti  remarkable  manner,  the  laycrl 
■urface  being  burisontat  or  even  dipping  to  the  S.  W.,  but  elill  retainini:  It 
relative  poiilioni.     The  breaks  in  the   rnuks   an  fresh   and  sbarp,  an4 ' 
Bpacea  between  Ibem  empty,  and  tbe  whole  appearance  ii  as  If  a  verf  rt 
force  acting  near   the  snrluco  bad  tbrnwn  Ibcm  from  a  rcrtlcal  Into  It 
present  positions.     Some  of  Lbese   apaces  were  two  Or  three  incbaa  ij 
and  apparenll.v  of  great  depth. 

It  is  probable,  hawev»r,  tbal  it   is  due  to  a  folding  of  tlio  strata,  ai  ii 
cut  of  Ibe  Railroad  imniediiitely  wtst  of  this  exposure.  Tbe  rocks  oftht  ^l 
rj  appear  perfectly  vertical  while  sonih  of  tbero,  probablj  fiflj  feat,  i>  a 
defined  aaiiclinal  axis  or  fold.     Still  the  broken,  not  bent  oooditloa  of 
rocks,  their  verr  marked  and  sudden  rbange  from  lh<  verticnl,  tbe  ft 
Bod  sbarpnesB  of  Ibe  fractures  seem  almost  irrr  cone  liable  with  n  fold 
place  as  long  ago  as  this  ootlclinaL  uxld,  and  It  is  well  worthy  of  exau 
by  geologists. 

The  Preeident,  Dr.  Rt'SUBESBBKOEit,  in  the  Chair. 

Thirty-four  members  present. 

On  motion,  tbe  election  of  niembera  was  postponed  until  tlie  next- 
meeting  for  business. 

Pnor.  Leicus  culled  Hltrnlion  to  an  interesting  geological  phenomenoa  in 
the  vicinity  of  Wayne  station  un  the  Germanlown  Kailroad.abonttbrte  mile* 
from  Philadelphia.  At  tbe  point  wber*  Wayne  street  cuts  ihrongh  a  totd  ii> 
tbe  micaceous  schists  of  this  district,  Ibere  occur  hage  imbedded  boaMen  of 
very  hard  compact  horobiende  rock.  Tbe  matrix  of  mien  scbift  has  th*  i^^ 
pearanca  of  an  altered  argillaceous  ainte,  and  rapidly  decays  on  •xposnrt* 
The  hornblende  rocks  are  thus  left  protruding  above  Ibe  soil,  aud  would  b9 
difficult  to  account  for  if  alleution  had  not  previously  been  called  to  Iham  !■ 
place.  As  ocenrring  in  the  schist,  thejr  are  rounded  upon  their  cornert  sa4 
ed){«t  and  smooth  upon  the  aides.  It  does  not  appear  an  improbable  con- 
jecture to  suppose  that  they  constituted  a  part  of  a  primitive  surface  forma- 
tion— perhaps  tbe  original  earth  crust — which  was  broken  up  bcfopc  Um  de- 

[D«. 
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position  of  the  metamorphic  rocks  which  make  up  the  azoic  rocks  of  nnde- 
t«rmined  geological  age,  overlying  the  southeastern  angle  of  Pennsylvania. 
And  that  by  stream  and  current  actions,  perhaps  in  part  by  glacial,  they  were 
brought  into  the  shape  of  boulders  at  a  time  anterior  to  the  deposition  of  the 
sedimentary  mica  schists. 

And  it  is  a  fact  of  interest  in  this  connection  that  the  highly  garnetiferous 
mica  schists  of  this  district,  are  charged  with  dodecahedral  garnets,  which 
probably  have  belonged  to  pre-existcnt  rocks,  inasmuch  as  their  angles  and 
edges  are  rounded  off,  and  the  crystals  reduced  to  an  almost  globular  form. 
This  is  true  of  the  gfarnets  while  still  firmly  imbedded  in  the  mica  schists,  and 
applies  to  the  garnetiferous  mica  schists  extending  over  a  wide  area. 

On  favorable  report  of  the  Committees,  the  following  papers  were 
ordered  to  be  printed. 

Semarks  on  Dr.  Asa  Oray*i  notei  on  Bnokley's  new  Plants  of  Texas. 

BY  PROF.   S.   B.   BUCKLEY. 

In  the  spring  of  1862  Dr.  Asa  Gray  had  two  papers  in  the  Proceedings  of 
the  Academy  of  Natural  Sciences  of  Philadelphia,  both  of  which  were  reviews 
of  some  new  plants  described  by  me  in  the  same  publication  a  few  months 
previous.  I  left  Philadelphia  prior  to  the  appearance  of  Dr.  Gray's  papers, 
being  employed  by  the  Sanitary  Commission  at  Washington  to  make  scientific 
examinations  and  measurements  of  Soldiers  for  anthropological  purposes. — 
S^e  Anthropological  Inves fixations  of  American  Soldier*^  by  Dr.  Oould^  lately  pub- 
lished by  the  Sanitary  Commission.  At  the  end  of  the  war  I  returned  to 
Texas,  where  I  have  been  ever  since.  I  did  not  see  Dr.  Gray's  notes  till  Au- 
gust, 1867.  I  have  few  Botanical  works  here,  and  no  Herbarium,  and  have 
delayed  to  notice  some  points  in  which  I  think  Dr.  Gray  has  not  done  me  jus- 
tice, in  hopes  to  be  able  to  have  a  better  chance  than  I  have  here,  but  as 
time  is  passing  I  will  offer  what  facts  I  have  now,  leaving  others  for  another 
opportunity. 

During  1859,  '60  and  '61,  I  made  a  large  collection  of  rare  plants,  in  Geor- 
gia, Alabama.  Mississippi,  Louisiana  and  Texas,  which  I  had  boxed  and  started 
with  for  the  North  prior  to  the  war.  These  were  stopped  and  destroyed  at 
Lavaca,  Texas.  They  were  intended  for,  and  directed  to,  the  Academy  of  Na- 
tural Sciences  of  Philadelphia. 

The  few  I  saved  I  brought  with  me,  but  I  found  the  Herbarium  of  the 
Academy  not  as  complete  a?  I  supposed.  I  expected  to  find  all  the  plants 
which  Nuttall  bad  described,  as  well  as  full  collections  of  Wright  and  other 
botanists  who  had  explored  Texas  and  other  southwestern  parts  of  our  coun- 
try. But  these  were  not  as  full  as  I  imagined,  and  the  Library  was  deficient 
in  some  works  which  would  have  aided  me  in  my  investigations.  I  appreci- 
ate these  facts  more  fully  now,  than  I  did  then,  and  can  understand  how  very 
likely  it  is  that  I  have  made  some  mistakes.  There  are  very  few  botanisti 
who  have  not  had  to  regret  similar  errors  under  similar  circumstances.  In- 
deed the  object  of  this  paper  is  to  show  that  Dr.  Gray  himself  has  fallen  into 
error  in  many  particulars  in  the  papers  in  which  he  criticises  mine.  For  in- 
stance, Clematit  Texensit,  Buckley,  Dr.  Gray  says  is  his  "  C.  tnoma  var.  cocct- 
neoj  PI.  Wr.  2  p.  7,  C.  coccinea^  Eagelman."  It  is  referred  to  C.  vioma  with 
the  remark  that  its  ''leaves  are  more  glaucous,  and  the  thick  sepals  of  a  pure 
carmine  red,  very  rarely  purplish."  I  do  not  know  that  Engelman  has  ever 
published  his  name  of  C.  coccinea.  I  believe  all  that  has  been  published  is  in 
the  extract  quoted.  If,  therefore,  it  t«,  as  I  have  no  doubt  the  majority  of 
botanists  will  agree  with  me  that  it  is,  a  distinct  species  frem  C.  vioma,  my 
name  has  the  right  by  priority  of  publication.  It  grows  in  the  ricinity  of 
Austin. 

1870.] 
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Zanlhozylun  hirniium   Dr.  Gray  tbinki  but  a  Tnriet;  of  Z.   i 
There  is  a  r&r[ety  I  koon-,  and  I  BuppoBS  Ibil  is  lo  wbal  \)t.  Qnj  teFcn- 
Km  very  ramiliar  with  it.     It  ii  abundaiit  iD  the  vicinity  of  Austin.    Bol  ttl 
ii  Alvrnjs  amal!,  the  largest  speclmeaB  with  a  tnmit  rarely  exceeding J^~~' 
inches  iu  diameter.     This  was  a  small  tree,  one  foot  at  li^att  in  Alua  - 
attracted  my  particular  atiealLon   by  ita  very  pecullnr  appearance,  ■ 
horseback  in  the  vicinity  of  Oorpna  Cbriali.    Ila  hairy  teavei  are  a 
and  distinctive  character.     I  erpect  to  get  specimens  again. 

Amprli^u  h<ptaphytla  Dr.  Gray  eays  ii  "  a  small  leaved  ilatc  of  J.  5 
fi)lia,  with  tosu  of  the  leaves  6-7  folmle."  They  are  all,  or  nairlg  oti,  1  !all' 
ate.  ir.4.  gvinquBfolia  tvere  ItnowQ  ID  be  variable  in  respect  of  the  ODmberal 
leaflets  on  the  same  planli  there  wiglil  be  ruooi  to  luok  for  a  variety  vitk 
another  number  of  leiiflets.  But  this  species  is  noted  for  Iha  rrgularitj  wiU 
which  it  beam  live  leatlets  only,  both  in  the  north  and  in  ibe  bouiIl  Itgnm 
in  the  same  locali'J  "ith  my  A,  hrf>(aphyUa,  louBtaoTly  "ilb  five  leaflets  ObIj- 
But  this  is  not  nil;  my  plant  not  odI/ ba»  T  lealiels  almost  coaitanlly,  ll 
they  are  smaller  than  A.  ipiin^ui/olia,  and  it  flow  en  iu  eyruau  panitlti  ai  **"' 
0/ April;  while  A.  quitiqvefiilia  has  Compound  racemes  3-4  inches  il 
and  does  not  open  its  Bonera  till  the  middle  oread  of  Jane. 

Tilii  montieota,  he  says,  is  V.  n^eilrit  of  Schiile.  In  Plania  LinJh.  i,  i 
Dr.  Gray  himself  says  of  V.  rupettru,  "  It  does  not  climb,  but  the 
upright,  and  only  two  or  three  feet  in  height."  This  is  right.  I  am  lamn— 
with  it.  But  my  F.  monlirnla  lian  climb,  Bumeliines  to  the  height  of  iATNt 
But  in  addition  to  this  there  is  nearly  tvo  montkt  difrrtnet  in  tic  (■«•  o/'T* 
m^  of  tkr  fruit.  All  the  innabiinnta  of  this  region  readily  distinguisk  Un 
as  diS'erent  things. 

Vilii  Lmeemmii  he  refers  to  V.  lairuiea,  and  iayi  that  "  the  Loaiiiu* 
specimen  (of  Dr.  Hate)  exactly  nji^ees  with  what  we  formerly  cnltlraled  ll 
Cambridgs  Hot.  Garden  as  the  Isiibella  grape."  The  Isabella  grape  is  xQ 
known  here,  yet  this  is  readily  dislinguiabed  b^  the  people  of  Texai,  f ka 
call  it  the  "  Postoak  grape."  It  baa  larger  and  less  lobed  leaves Ibanlt* 
Isaliella.  The  Isabella  has  naturally  but  one  short  bunch— this  is  ibsif- 
dered  or  branching;  the  berries  drop  easily  from  the  sltnis — Ihes*  are  siTint 
ly  adherent ;  the  akin  is  rather  thick  and  the  berries  comparatively  IsUlg 
while  these  are  thin-skinned  nnd  amallor.  The  V.  iairusea  it  a  ranpanH 
cies,  this  rarely  grows  15  feet,  end  often  bears  fruit  on  busb  liki  ipM^^H 
3-4  feet  high.  I  have  studlerl  both  species  very  closely,  both  befOI^H 
since  Dr.  Gray's  criticisms,  and  can  have  no  doubt  of  their  dlstlnctoesfc^H 

Filii  miulanseaiin  Dr.  Gray  says  •<  is  not  the  mustang  grape  of  norilMfl 
Is  the  well  known  T.  ram/ienns  of  Engelman."  He  asserts  riirlber  that  r.MnO 
ena,  of  Shulileworth,  is  a  tbick-lcaved  form  of  it,  ihe  K.  rari&ni  of  Cbapau, 
whether  of  DeCandoIle  I  am  slill  uncertain."  I  believe  Ihe  only  descrillllM 
of  K.  aindieaai  publuhed,  before  my  description  of  r.  nuilmiitBtii,\t  llie  fw* 
lowing  from  Plant.  Lindh.  2,  p.  letl,  where  Dr.  Gray  says.  "  tJnder  it*  »»*• 
of  V.  enndieani  (N.  S.)  Engcl.  intd.,  I  have  from  Lindheimer,  as  also  ftom  U* 
Wright,  Texan  specimens  of  what  appears  to  be  a  varielj  of  V.  eaitfMli^ 
Benth.,  with  the  leaves  aomewhat  leas  dentate,  and  more  deosely  ton ealO* 
underneath. "  Again,  in  Ptaina  HVijrA/toNa,  p  32,  in  a  note  at  the  bcttoo  ^ 
the  page,  he  slates,  "  Vitu  amdieam,  Engtl.  iiitd,,  which  is  also  the  V,  nflao' 
of  Shatlleworth,  I'l.  Rugii.  a.  lie.  from  southern  yiorida,  is  not  Ihe  tun*  ' 
Vilu  eaU/ornica,  Benlh,,  10  which  I  was  disposed  to  refer  it  in  PL  /.inJK,  I,  1 
1Q6.  Perhaps  it  may  be  V.  carilura  of  D.  G."  If  this  is,  as  I  believe,  Iha  a>> 
description  of  V.  candicata  ever  published,  la  Dr.  Qmy  jnelified  in  lemiag 
«  well  known  7"  Snrely  Dr.  Gray  does  nol  own  to  much  aci|ualnunct  wl» 
it,  and  makes  no  allnsiou  whatever  to  its  native  name  ''mustang." 
.  Dr.  Gray  "  warns  the   reader   that  uusiang   is  not  the  name  of  a  U 
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eanirf,  u  tht  ttnnination  mns  would  implj,  but  of  a  wild  horse/'  I  may 
•M  that  it  it  alio  the  name  of  a  itream  along  which  this  grape  grows  ia 
pMl  ftbflDdance. 

Imw  Liodhtimer  at  New  Braunfels  in  Texas  in  1860.  He  told  me  that  Gray 
ai4Ea|e!man,  with  whom  be  was  in  close  correspondence,  were  both  uncer- 
1^  ftboQt  this  grape,  and  that  it  was  still  undescribed.  He  regarded  it  as 
''KicBtlficallj  nnnamed."    Under  the  rules  of  priority  of  description,  I  claim 

■fUfflt. 

ll  ii  anliktlj  that  mr  muatanp^  grape  is  the  V.  eoriacea  of  Shuttleworth, 
far  biit  remembered  I  bad  travelled  extensiTslj  in  Florida,  and  should  hare 
iNithis  grape  there  if  they  had  bee<Q  the  same,  but  I  never  saw  it  in  Florida; 
kit  ths  greater  probability  of  this  is  that  Chapman,  who  bad  resided  in  Flo- 
Mi  IS  yean,  describes  no  such  grape  as  mine,  but  refers  the  V.  eoriacea  of 
ftittltw.orth  to  V.  earibaa^  D.  C,  and  further  says  the  mustang  of  Florida  is 
%fim9f  V.  vuipina.    See  Flora  of  Southern  States,  p.  71. 

fkiibipmnata,  with  which  name  the  authority  of '' Torr.  k  Gray"  is  asso- 
iM,  belongs  really  to  Wildenow. 

Attrggalua  Bratotfuity  Dr.  Gray  has,  on  a  second  examination,  done  me  the 
)utice  to  declare  a  good  species. 

Botpena  arbcrea  I  am  charged  with  ''  making  up  from  a  flowering  speci- 

Ms  of  Cereidium  texanum^  Gray,  a  fruiting  one  of  Acacia  Jlexicaulit^  Benth,  and 

•  iterile  branchlet  of  Aeaeia  rigidulu,  Benth."     Of  course,  no  one  would  sup- 

pOM  I  would  mix  plants  purposely  with  the  object  of  making  h  new  genus  or 

tHciei.    That  no  such  a  mixture  was  possible,  I  claim  from  the  following 

iicti.    I  was  careful  to  select  a  largo  number  of  specimens  with  bothflower$ 

ttd  fruit  on  the  *ame  hranckfs.     I  also  cut  from  sprouts  which  grew  up  from 

As  base  of  the  tree,  so  that  I  might  have  all  its  characteristics,  for  I  felt  then 

Ihn  it  woald  prove  to  be  undescribed.     I  npent  a  long  time  in  getting  these 

t^imens.     I  was  then  engaged  with  Dr  Shuraard  in  the  geological  survey 

if  the  state.     Drs.  Shumard   and    Riddell   were    then  with  rae, —  they  in   a 

^p^,  I  on   horseback — at  Corjjus  Christi  together,  and  we  started    next  day 

I    fcr  Aostin,  my  press  and  plants  in  the  buggy.  They  went  on  hurriedly,  agree- 

'    iif  to  change  my   plants,     I  arrived   in  Austin  three   days  alter  them,  and 

I    fctad  my  plants  mostly  spoiled..     I  saved  only  a  few  damaged  specimens  of 

'     Buptna.     Familiar  as  I  was  with  them  in  cutting,  and  again  in  ray  anxiety 

Nfewdays  aAerto  select  from  the  damaged  specimens  the  best  left,  1  do  not 

Ml  the  possibility  of  any  mistake  ;  but  intend  to  take  the  fir9t  opportunity  to 

ytiit  again  the  locality,  and  get  specimens  for  the  Academy  and  other  public 

iutitQtioDS.  Trees  of  the  Hoopesia  grow  on  the  banks  of  the  Gulf,  from  one  to 

tvo  milei  below  Corpus  Christi. 

Drfjrra partriflora  and  Mom*  microphf/lla  are  admitted  to  be  good  species. 

Jwnu  JUip^ndului  has  also,  since  Dr.  Gray's  criticisms,  been  decided  by 
I^.  Ingelman  to  be  a  good  species.  But  he  has  changed  the  name,  on  the 
psaid  that  my  mane  is  ''  inappropriate.'*  My  name  was  suggested  by  the 
^^nad-like  hanging  stems  of  its  fruit  and  flowers.  Even  were  the  name  less 
■ffropriate  than  it  manifestly  is,  if  botanists  had  a  right  to  change  names  to 
**Mr4with  each  compiler's  sense  of  fltness,  how  many  sjnonvms  should  we 
••tbave? 

y«ciu  A/a«u»iiniM  Dr.  Gray  says  is  J.  dehilis.  Dr.  Engelman  has  since  de- 
P^Dt.  Gray  to  be  wrong  in  this,  but  I  have  not  Dr.  Engelman's  monograph 
vBi  to  refer  to  what  he  decides  it  to  be. 

^ptnit  JIttrmanii  is  not  referred  to  any  other  species,  and 

f^^tkMris  mkro/ormitf  though  said  to  be  *'  near  intermedia, *'  is  probably  a 
1*^  ipecies  alto. 
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For  wuit  of  books  aod  m&lerUI,  aa  I  haie  before  reamrktd.  I  aid  unftbte  m 
follow  up  tbPM correcUoDA  further;  bat  Ending  tnjtelf  rigbKp  somanjwhicb 
I  b&TC  been  able  to  reconsider,  I  bope  to  be  able  lo  clear  myiflf  from  lomaof 
the  other  cbarges  in  future. 

Dr.  Graj  lra»  parlicularlj  leTere  io  bis  preliminary  remarks.  He  accofM 
me  of  a  "gross  appropriation  and  luppressioa  of  the  nimpi  of  Mullall  and 
Others,  as  recorded  in  a  public  berbarium.''  The  tatrs  of  botanical  nomeocla- 
tnrc  say  "  a  name  wbich  bsi  never  been  clenrlT  defiued  in  eomr  j'ublic  jiurtial 
or  tmrk,  shall  be  changed  for  the  earliest  nxme  b.Twhicb  the  objrit  shall  have 
thus  been  definecl."  See  Edinburg  rhitoiophiculjour..  I8ti3— 4.  Indeed,  in  the 
language  of  science,  a  plant  has  not  been  naPitd  anlil  it  has  been  daeribed  in 
some  "journal  or  work,''  One  mny  by  ciiurtes;  adopt  a  nnme  he  finds  on  a 
label  atlached  to  a  herbarium  specimen  ;  Inii  if  in  bis  opinion,  I'rom  tbesmall- 
nesE  or  imperfection  of  the  speriiiitir.  or  from  olher  reanon^,  be  balierei  the 
interest  of  science  would  be  ^eryed  bj  the  use  of  another  name  in  bis  de> 
■criplion  it  is  his  duly  lo  do  so. 

I  feel  that  I  bare  been  wronged  by  Dr.  Uraj'a  pergonal  remarks  in  bis  re- 
Tiew  of  mj  piipers.  Consiiiering  such  n  course  out  uf  piste  in  a  scitnlific  dis- 
cussion, 1  have  aToided  aaylhing  like  relnllHtiiin.  Hut  1  bave  tboui-ht  it  due 
to  me  as  the  author,  and   Ibe  Academy  at  ihe  publisher,  of  (lie  pnpers  crili- 


BY   KOBERT  RIDIJWAY. 

ISTRODrCTORY  EiKMAKKS. 

Raving  been  engaged  for  a  considerable  time  upoo  an  investigation  of  tbe 
Korth  American  talcouidie,  1  have  found  it  necebsary  to  arrange  the  sub- 
families nith  their  sections,  the  genera  and  tbelr  lubgeoeric  divisions,  in  a 
manner  somenhat  diflerenc  from  the  claisification  ujunlly  adojited.  Tbe  fol- 
lowing scheme  is  intended  lo  expresi  ihe  arraiigrmtot  that  I  have  been  led  to 
make,  as  the  resoh  of  Ibe  stnily  alluded  to. 

Of  course,  the  claasiflcalion  presented  is  based  entirely  upon  the  external 
anatomy,  and   may,  very  probably,  be  found   lo  differ  from  one  founded  upon 
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Family  FALCON  ID  ^. 
I.  Eye  thaded  by  a  projecting  superciliary  thieldy*  covered  with  naked  ekin. 

A.  Nostril  circular,  with  a  conspicuous  ceatral  bonj  tubercle. f 

a.  Prominent  tooth  on  commissure ;  lower  mandible  truncated,  and  with  a 
deep  notch  corresponding  with  the  tooth  on  the  upper. 
1.  A  web  or  membrane  uniting  the  outer  and  middle  toes  at  their  bases. 

Falconifue. 

B.  Nostril  not  circular,  and  without  bony  tubercle. 

a,  A  *'rufif"  or  circle  of  short  stiff  feathers  around  the  face,  as  in  the  Siri- 

gid«. 

1.  Membrane  between  toes  well  developed Cireinm, 

b.  No  ruff. 

1  Membrane  well  developed Aceipitrinm. 

2.  Membrane  rudimentary Halitetinx. 

II.  No  fuperciliary  shield. 

C.  Middle  toe  longer  than  bare  portion  of  tarsus  in  front Milvinm. 

D.  Middle  toe  shorter  than  tarsus  in  front Polyborinm.X 

I.   Eye  shaded  by  a  projecting  superciliary  shieldy  covered  with  bare  skin. 
A.  Nostril  circular,  with  a  central  bony  tubercle. 

Subfamily  FALCONIN.E. 

Bill  strong,  its  breadth  at  base  equalling  or  exceeding  its  height;  upper 
outline  of  cere  rather  lower  than  base  of  the  culmen  ;  gonys  much  arched, 
the  chord  of  the  arch  equalling  about  half  that  of  the  culmen.  Near  the  tip 
of  the  upper  mandible  is  a  prominent  tooth  on  the  commissure,  and  near  the 
«nd  of  the  lower  mandible,  which  is  truncated,  is  a  deep  notch  correspond- 
ing; the  end  of  the  upper  mandible  is  jompressed,  giving  the  situation  of  the 
tooth  an  inflated  appearance  when  viewed  from  above.  Nostrils  circular,  with 
€1  conspicuous  central  tubercle.  Orbital  region  bare ;  projecting  superciliaiy 
shield  conspicuous,  arched,  but  not  very  prominent.  Tail  shorter  than  wing, 
the  feathers  hard  and  stiff.  I^rimaries  very  strong,  elongated,  tapering  rapidly 
toward  their  points;  only  the  first  or  first  and  second  with  their  inner  webs 
•marginated.  Tarsus  never  with  a  single  series  of  transverse  scutellas  either 
in  front  or  behind  ;  middle  toe  very  long. 

Diagnoses  oj  (jrneric  and  subgeneric  divisions. 

A.   Tarsus  ici'h  no  transverse  scuffllre^  but,  instead,  covered  with  numerous  irre- 
gular small  scales  ;  second  quill  longest ;  first  always  longer  than  fourth  ; 
only  first  euiarginatcd  on  inner  web. 
a.  Middle  toe  longer  than  tarsus — the  latter  scarcely  feathered   below  the 
knee.     First  quill  equal  to  or  longer  than  third. 

Genus  FALCO,  Auct. 

1.  First  and  second  quills  equal;    outer  web  of  second  only  sinuated; 
inner  web  of  first  em;*rgiaated  ;  of  second,  sinuated. 
Si),  perrgrinus,  Gmel.,  and  ^^  anatum^^'  Bonap.,  {=  peregrinus  var.  anatum. 


•This  "shield"  is  formed  by  the  bony  process  of  the  lachrymal  projecting  backward 
over  the  orbit.  In  /'*i/cor»i«/r  (only)  it  oonsLHts  of  a  single  dhtiow  process;  in  the  other 
subfamilies,  it  is  broader,  and  composed  of  two  separate  pieces,  with  cartilaginous  junc- 
tion, tlie  posterior  part  or  *'  hinged"  plate  forming  the  "shield." 

t  The  only  other  American  Falcouultr,  haying  a  similar  nostril,  are  Milx^tgo,  rhalcobttnas^ 
and  .perhaps  a  few  other  genera,  belonging  to.  or  generally  placed  with,  the  Fulyborinm; 
they  also  navo  the  tooth,  notch,  etc.,  or  the  bill  decidedly  indicated;  other  charaoiers, 
however,  separate  them  very  widely  from  the  Falconintt. 

XJhyctrr  alone  forms  an  exception;  but  the  other  charactera  of  this  genus  are  emineniljr 
Polybftrinm. 

1870.J 
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3.  Second  quill  longcgt,  bill  difTereace  between  flnt  kQd  tecoDd  leM  th«a 
b&lf  ibst  briween  lecond  •ad  third.  Oaler  web  of  firat  and  taeand 
finuaied  ;  iuiiar  vab  of  firit  cmarginated ;  of  none,  ainaated. 

Ottrantiut,*  ng^fuioru.f 
b.  Middle  loe  ihorirr  ilinn  lamus,  Ibe  latter  cloielj  feathered  od  opper  por- 
tioD ;  liiit  quilt  iLoner  ihun  tbird. 
3.  (Sobgenua  iTicT-o/u/co,  CuTler.)  Outer  weba  of  second,  third  and  foartb 
quilli  BiDuated  (ibe  laat  onlj  perceptiblj  ;)  inner  ««b  of  Btm  <um- 
fiaatvd,— of  «ecoiid  linuated.  More  than  the  upper  Aal/ of  taiaaa 
feathered,  the  feathering  iDterrapted  behind  only  bj  a  narrow  (alnoA 
concealed)  strip  from  the  knee  dowDward. 

candteatu.t  ulandieut,^  Miierr,\\  loiradonu.f 

i.  (Sub^rniiB   Oennaia,  Kaup.)     Outer  webs   of  lecond  aud  third  qnilla 

sinuBlert  ;  inuer  wi^b  of  first  emarginaled,  of  lecond  BJouated.     Onlj  Ibe 

upper  lliird  of  tho  tarsus  feathered  ;  its  posi^rior  face  aod  the  whoio 

knee  bare mtxicamu,'** 

S.  Front  of  Tarsus  with  a  double  series  of  transverse  scutells,  these  alter- 

natel;  joining;  second  and  (bird  quills  equal  and  longest — or,  third 

lonttest ;  first  and  second  with  inner  webg  emargiuated.   Tatsnt  scarcelj 

feathered  brion  the  Itnee. 

J.    (SubK<;iiO»  Ui/potriOTchii,  Bole.)  Basal  joint  of  toes  with  irregular  scale*. 

b.  Third  quiil  lougeat;  second  and  third  n-Ith  outer  neba  einuated, 

coiumbariaifj ,  rie/iardionn-XX 
:Ttf  sculellx. 

ated ;  scutelln  of  tarsus  and  toes  large  and  well  defined,  unintermpted 

from  knees  to  claws ./tmorafu.Jf 

T.  (Subgenus  Tintiuntului,  Vieill.)  Second  and  third  qnills  eqoal  utd 
longest;  second  and  third  nilh  outer  webs  einnated. 

*;iDrtwtui,||||  (with  all  its  varietiBs) ;  iparviroidii,%^  i«icopAry».(l) 
B.  yoitril  net  tireular,  and  utthout  bony  luberelt.  Bill  vnriable  ia  form,  bnt 
its  breadth  never  equal  to  its  height  at  the  base;  gonjs  only  mode- 
rately conTei.  No  "tooth  "on  the  commissure,  bnt,  in  its  stead,  a  mors 
or  less  prominent  "  lobe"  or  "  festoon ; "  lower  mandible  neither  tran- 
cated  nor  notched.  Nostril  varinbte  in  farm,  but  nerer  circular,  and 
never  with  a  central  bonj  tubercle ;  though  there  is  sometimes  a  carti- 
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Subfamily  CIRCINJE. 
inffoflhort,  ttiff^ close  feathers  around  the  face,  as  in  the  owls.  {Sirigxdx.) 

Genus  CIRCUS,  Lac^pede. 

Flit  bristly  feathers  of  the  lores  extending  upwards  abore  the  cere.  Bill 
itlkfrweak,  much  compressed;  upper  outline  of  the  cere  forming  an  ascend- 
kf  pltoe,  somewhat  arched  at  posterior  end.  Nostril  oval,  horizontal ;  super- 
cflittyihield  inconspicuous,  though  prominent.  Tarsus  more  than  twice  the 
l^gth of  middle  toe;  '^trj  slender,  the  scutellae  distinct.     Wing  long. 

1.  Third  and  fourth  quill  equal  and  longest;  second  equals  fifth;  first 
shorter  than  sixth ;  second,  third,  fourth  and  fifth  sinuated  on  outer 
wsbs;  inner  webs  of  outer  four  emarginated. 

C.  hudtonictUf  (Linn.,)  Vieill. 

Subfamily  ACCIPITRIN^E, 
lomff. 
A  Ampiiru.    Bill  much  as  in  last ;  but  less  compressed  and  higher  through 
the  base  ;  height  at  bate  exceeding  chord  of  the  culm^n^  the  cere  on  top  much 
ueending  hauLUy ;  commissure  anterior  to  the  festoon  deeply  scolloped. 
Nostril  broadly  ovate,  obliquely  horizontal.     Toes  very  long.     Wing 
short  ;  fourth  quill  longest;  second  shorter  than  sixth  ;  first  equal  to 
or  shorter  than  the  tenth  ;  outer  quill  bowed  ;  second  to  sixth  (inclu- 
live)  sinuated  on  outer  webs ;  inner  webs  of  outer  five  emarginated. 
Tail  long,  but  not  equal  to  wing. 
t.  .Ifftir,  Lac^pede.     Upper  half  of  tarsus  feathered,  the  feathering  scarcely 
interrupted  behind,  where  the  bare  space  is  covered  with  small  circular 
scales ;  base  of  toes  and  lower  part  of  tarsus  with  only  irregular  small 

leales A.  atricapilhuj  (Wils.,)  Bonap. 

i  AeeipUeTj  Brisson.  Less  than  one-third  of  the  tarsus  feathered  below  the 
knee;  transverse  scutella  continuous  all  along  the  toes,  and  tarsus 
in  front. 

1.  Middle  toe  longer  than  bare  portion  of  tarsus  in  front ;  scutellse  of 
tarsus  very  distinct -4.  Cooperi,  (Bonap.,)  Gray. 

2.  Middle  toe  shorter  than  bare  portion  of  tarsus  in  front;  in  adult  birds, 
iCQtells  of  tarsus  fused  into  an  apparently-continuous  plate,  but  in  the 
joung  distinct A.  fuscu;  (Gmel.,)  Bonap. 

(Bill  stouter  and  less  compressed  than  in  preceding;  feet  robust;  third  to 
wh  qoill  longest. 

A  Ttnue  elotelp  feathered  to  the  toe*. 
••  AfwUe.  Toes  (except  terminal  joint)  with  only  small  scales. 

Genus  AQUILA,  Moehring. 

Fitthering  of  tarsus  not  interrupted  behind  ;  middle  toe  more  than  half  as 
^1  SI  tarsus.  Upper  outline  of  cere  parallel  with  lower  Nostrils  narrow, 
*^li obliqnely  vertical ;  fourth  quill  longest;  first  shorter  than  seventh  or 
^th;  five  to  seven  quills  sinuated  on  outer  webs  ;  five  or  six  emarginated 
Miaoer.    Feathers  of  the  occiput  and  nape  lanceolate.* 

Genus  ARCHIBUTEO,  Brehm. 

Fitthering  of  the  tarsus  interrupted  behind  by  a  narrow  bare  strip,  expos- 
*l  the  knee  ;  middle  toe  less  than  half  hs  long  as  the  tarsus.  Upper  outline 
^^ ctrs  iteemding  basally.  Nostril  broadly  oval,  obliquely  horizontal  ;  fourth, 
^^\ti  and  fourth  quills  longest  ;  first  shorter  than  seventh  ;  second  to  sixth 
Miiife)  quills  siooated  on  outer  webs ;  four  or  five  emarginated  on  inner 
**^  Feathers  of  occiput  and  nape  normal.  Chin  with  a  slight  tuft  of 
^riRjj  feathers  projecting  forward. 
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*  Inoladlnf  aH  the  Ettrop«aa«  as  well  as  the  Americaa  species. 
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OcDni  ELANUa,  Ssvi^f. 
Bill  rather  small  and  narrow,  tbi  tip  normal ;  rommiainrg  modersUlj  •inn- 
aMd  ;  upper  outline  of  tower  maDdibla  greatly  arched,  tbe  height  at  baia  l«u 
than  hair  that  through  middle ;  gonri  almoit  itrsigbt,  doclining  doimirard 
toward  tip.  Noitri!  circalsr,  in  middle  of  cere,  Tarant  and  toei  (eicgpt  tar- 
minal  J"'"')  c»rered  with  iiiial]  roundiih  icalei ;  undtr  lar/eet  of  daiet  fiat 
ptrceptibly  ftaitencd;  ahirp  lateral  ridge  on  middle  cltiw  Tory  prominent  \  arer; 
■light  membraae  between  outer  and  middle  loea.  2d  quill  longest,  3d  reiy 
■lightly  shorter  ;  lit  just  ficeeding  1th  ;  3d  and  3d  w!tb  outer  webs  lllghUr 
linunted;  iuner  web  of  let  eoiHrginaled,  of  2d  liouated.  Tail  peculiar — 
emarginated — but  Ibe  lateral  feather  much  aborter  tban  cba  middla,  the  one 

next  to  it  being  tbe  longeit E.  Ittuuna,  (7iBill.)  Bonap. 

b.  Clawt  fiatlaud,  or  ilightly  graovtd,  bttualh. 

OeDui  NAUCLEROS,  Vigors. 
Bill  ni  ia  preceding,  but  leie  deep  and  leas  compresied ;  goDji  ■traightH. 
Kostrila  otrI,  obliquely  rertical.  Toea  witb  traniTerse  acutelia  to  their  baM ; 
acatea  of  titrBua  Urge  ;  lower  edges  of  ciawa  aharp  ;  middle  claw  bent  laterally, 
tbe  ioner  side  much  arched,  the  edge  iharp ;  a  Juit  diatinguiab&ble  membrane 
between  outer  aud  middle  loei.  3d  quill  loogegt,  2d  acarcely  ahorter;  lat 
■lightly  exceeding  4tb ;  3d  and  3d  with  outer  weba  juat  perceptibly  aiiiDateil, 
the  cuttings  near  ibe  end.     Tail  aemivttg  farlttd,  the  latter  feather  more  th)M 

twice  a«  longaa  the  middle -  N./arfitalut*  (Lion.)Riigw. 

B.  Front  of  lartut  icilh  iranivertt  teuUlUt. 

Oenui  ICTINIA,  Vieillot. 
Bill  peculiar,  being  very  abort  and  deep,  tbe  commiaanre  witb  a  heavy  fas- 
toon,  behind  and  in  Irunt  of  which  is  a  morn  or  lea*  perceptible  indentation ; 
goaj»  CODTCI,  aietnding  toward  tip.  Noitril  Tery  imnil.  circular.  Hembrane 
between  oater  and  middle  loes  well  dereloped.  Clavra  short,  robust,  flMtsned 
beneath,  the  edgea  eh&rp,  particatarly  (hut  OD  the  inner  side  of  tbe  middle 
claw,  which  ia  somewhat  bent.     3d  quill  longaat, 

1.  2d  quill  much  longer  than   4tb  ;    outer  weba  of  quills  not  linnated ; 
inner  web  of  lit  emarginated,  of  id  siunated. 

/.  miiiiiappitiuu,  (Wils.)  Gray. 
i.   2d  quill    much   iboTlcr  than    4lh  ;    outer    neb  of  2d   and   3d  sinuHted 
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viriiblt,  hot  with  the  tip  onlj  slig^htlj  deTeloped,  and  the  commissure  rerj 
ngtht.    Color  of  the  bill  greenith,  or  yellowish^  white.    3d   or  3d   and  4th 

JiiUi  loBgett ;  outer  four  to  six  siuuated  on  outer  webs ;  inner  webs  of  outer 
•r  or  5re  sinoated. 

Genus  POLYBORUS,  Vieillot. 

Iflitril  in  the  opper  anterior  angle  of  the  cere,  very  tmall^  linear ^  obligueiy 
trM,  the  poeterior  end  being  the  upper  one.  Cere  yerj  narrow,  its  anterior 
MtHM  ferUcal  and  straight;  commissure  nearly  straight;  bill  verj  high 
Mdaoch  compressed.     Occipital  feathers  elongated. 

1.  3d  quill  longest ;  Isi  shorter  than  7th  ;  outer  webs  of  2d  to  5th  (inclu- 
sire)  emarginated  at  bases ;  inner  webs  of  outer  four  emarginated. 

P.  auduboni,  Cass.,  and  P.  thartu^  Mol.* 

Falco  (Htpotriobchis)  bichardsonii. 

hlt$  {Hypotriorehit)  riehardtonii^  Ridgwaj. 

hktmalon^  Rich,  and  Swains.,  Faun.  Bor.  Am.  ii,  pi.  25,  1831.    Coues,  Prod. 
Cm.  Aril.  Ter.  (Pr.  A.  N.  S.  Phil.)  1866,  p.  6  (in  text). 
Bai.    Interior  region  of  N.  Am.,  from  Arctic  America  southward,  between 
lock/  llts.  and  Mississippi  Tallej,  to  Texas. 

Ainli  Male.     (Smithsonian   No.  5171,  Mouth  of  the  Vermilion  River,  near 

ttt  Xisionri,  Oct.  25th,   1856,  Lt.  G.  K.  Warren— Dr.  F.  V.  Hayden).     Upper 

ihuge  dull  earth  brown,  each  feather  grayish  uraber  centrally,  and  with  a 

CMipicoous  black  shaft  line.   Head  above  approaching  ashy  white  anteriorly, 

^  black  shaft-streaks  being  very  conspicuous.   Secondaries,  primary-coverts 

Md  primaries  margined  terminally  with  dull  white  ;  the  primary-coverts  with 

^0  transverse  series  of  pale  ochraceous  spots;  primaries  with  spots  of  the 

iMie,  corresponding  with  those  on  the  inner  webs.   Upper  tail-coverts  tipped, 

*ad  spotted  beneath  the  surface,  with  white.     Tail  clear  drab,  much  lighter 

tkutbe  primaries,  but  growing  darker  terminally,  having  basally  a  slightly 

Mhycast;  crossed  with   eiz  sharply  defined,  perfectly  continuous  bands  (the 

to  terminal)  of  ashy  white.     Head,  frontally,  laterally  and  beneath — a  col- 

W  around  the  nape  (interrupting  the  brown  above) — and  the  entire  lower 

Hts,  white,  somewhat  ochraceous,  this  most  perceptible  on  the  tibia  ;  cheeks 

tad  ear-coverts   with   sparse,  fine  hair-like  streaks  of  black;  nuchal  collar, 

Jigvlsm,  breast,  abdomen,  sides  and  flanks  with   a  medial  linear  stripe  of 

dtar  ochre  brown  on  each  feather;  these  striped  broadest  on  the  flanks;  each 

ttripe  with  a  conspicuously  black  shaft-streak ;  tibia  and  lower  tail-coverts 

^hh  fioe  shaft-streaks  of  brown,  like  the  broader  stripes  of  the  other  por- 

tMst.    Chin  and  throat,  only,  immaculate.     Lining  of  the  wing  spotted  with 

schrteeous- white  and  brown,  in  about  equal  amount,  the  former  in  spots  ap- 

potehing  the  shaft.     Inner  webs  of  primaries  with  transverse  broad  bars  of 

Hit  ochraceous — eight  on   the    longest.     Wing-formula,  2,  3 — 4,  1.     Wing, 

^'^0;  tail,  5-Of ;  culmen,  '50;  tarsus,  1'30;  middle  toe,  1-25;  outer,  -85;  in- 

•Wi'TO;  posterior,  -50. 

4dWl  Female.  (58983,  Berthoud's  Pass,  Rocky  Mts.,  Colorado  Ter.,  Dr.  F.  T. 
■ifdea — Jas.  Stevenson.)  Differing  in  coloration  from  the  male  only  in  the 
Noti  of  detail.  Giound  color  of  the  upper  parts  clear  grayish  drab,  the  fea- 
J^ with  conspicuously  black  shafts;  all  the  feathers  with  pairs  of  rather 
*^tioct  rounded  ochraceous  spots,  the^e  most  conspicuous  on  the  wings 
^  Kapulars.  Secondaries  crossed  with  three  bands  of  deeper,  more  red- 
diik  ochraceous.  Bands  of  the  tail  pure  white.  In  other  respects  exactly 
^  » the  male. 

WiB|  formula,  3,  2 — 4 — I.     Wing,  9-00;  tail,  6-10;  culmen,  -55;  Ursus, 
I'^i  Biddle  toe,  1-51. 
^Miy  Male.     (40516,  Fort  Rice,  Dacota,  July  20,  1865,  Brig.-Gen.  Alfred 
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SaWj,  U.  S.  A.,  3.  U.  Rolhamm(t.)  DitTcTing  rrom  tbe  adalt  oalj  In  degiM. 
Dppcr  lurfaca  wilb  Ibr  raitj  borders  at  Ibc  fesihcri  mors  wMhed  DTer  the 
general  aiirfaee  ;  the  ratty  ocbraceoni  toimt  tbe  Kfoui^l  color  of  tbe  head— 
paler  antertorlj,  wbere  Ibe  black  ahafl-»treak«  fere  my  conspicaoos ;  ipotl  on 
tbc  primar;  cartrU  and  primariei  deep  reddisli  oi-brsccoa*;  tail  baada 
brokdcr  than  in  Ihc  adutt,  and  mote  rtddifh  :  the  terminal  on«  twice  at  broad 
as   tbe   rest  (-40  of  an  inch)  and  almoit  creitm  color  in  tint 

Beneatb,  pale  ochraceuDS,  this  dee|ieil  on  the  breast  and  sides i  markiagt 
ai  in  tbe  adull.  but  aonl  region  and  towrt  tail-coiert*  iDimacnlate  ;  the  sbaft- 
SCreaks  on  Ibe  tibia.  a1;o,  scarce);  diacernible.      Wing,  TOO  ;   tail,  4-60. 

It  i)  to  this  perfectly  distinct  ipeciea,  that  the  Tarious  citations  of  "nuoian" 
from  North  America  are  to  be  Tefeired.  It  ii  tbe  bird  notieeil  under  that 
name  in  tbe  "  Fauna  Boreali  Americatia."  lo  the  author  of  whicb  (by  whom 
ita  dislinctnesa  from  ro/unAunui  vas  Srst  reco|fni;ed)  we  taka  pleasare  in 
dedicating  the  speiira.  This  bird  appears  to  inhabit  eiclnsivcl)-  the  interior 
regions  of  Xurth  Amerirn,  eapeciallj  that  portion  between  llie  Uisaiasippi 
VHlley  and  Ibe  Rockj  llounuins  ;  whether  it  extends  iaio  Ibe  Middle  ProTioCtt 
we  cannot  at  present  tell.  Numerous  spei:imens  are  In  Ibe  uolIectioD  from 
Tarious  points  between  Teiaa  and  the  norlhern  boundary  of  the  U.  S.— ita 
habitat  e<tt'Dding  into  the  interior  of  British  America,  aa  we  know  from 
RichardBoo's  atcounl.      The  Terj  numerous  spirioietia    of    litf  H.  columbariut 

usnal  style  of  thai  bird,  and  the  alight  deforce  of  variation  mnntfeated  in  an 
eiceedin^tly  large  serirs  of  the  coramoD  apecirs,  is  noted  in  ita  account,* 
will,  ire  truBl,  illualrale  the  wide  separation  of  the  tvco  species,  even  in  the 
most  similar  stages  of  plumage. 

Cain[iBrulire  Characters  of  HTPOTBtoacHis  coLmsitntcs,  (£inR.)  (Jrag, 
.EBALON,  (GbuI.)  Gray,  and  alCHABOSOStl,  Bidgwaj,. 
A.   Adult  mate  ihy  Hue  about. 

1.    coLcllBAHics.     {H<xb.     Whole  of  S.  Ara.;  West  lodiei.) 

JIalf.     Inner  webs  of  primaries  with  eight  transverse  spots  of  white.    Tail 

tipped  nilh  tchitt,  and  with  llirtr,  more  or  lesa  continuous,  black  bands,  ante- 

ivebs,  on  which    tbpre   nre   allot^Gther  fire    sliarply  ilefinei!  tntnsverse  spots  of 
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Female.  Above,  brownieh  plumheotu^  lighter  and  more  bluish  than  in  eolum" 
barititj  feathers  becoming  rtuty  toward  marginty  and  with  more  conspicnons 
black  shaft-lines.  Tail  with  eight  narrow  bands  of  fulyoas-ashj,  the  first 
three  concealed.  Primaries  with  ten  transverse  oval  spots  of  pinkish-ochre 
on  inner  webs,  and  indications  of  corresponding  light  spots  on  outer  webs  of 
inner  quills.     Conspicuous  **  moustache/'  as  in  the  male. 

Measurements  of  $.  (Germanj.)  Wing,  900;  tail,  5*70;  tarsus,  *  95 ;  middle- 
toe,  M5. 

B.  Adult  male  brown  like  the  female. 

3.  BiCHARDSONii.     {ffob.     Interior  of  N.  Am. 

Male.  Much  lighter,  more  earthy  brown  than  females  of  two  preceding. 
Head  very  light  colored,  above,  approaching  white  anteriorly;  cheeks  with  the 
streaks  exceedingly  fiue  and  scattered.  Tail  crossed  with  tiz  sharply  defined, 
perfectly  continuous  bands  of  ashy  white.  Inner  webs  of  primaries  with 
eight  whitish  spots.  Pectoral  markings  broad,  sharply  defined,  clear  light 
oehraceow-brotcn,  with  black  shaft-lines,  stripes  broadest  on  the  flanks. 

Female,  Generally  similar  to  the  male.  All  the  feathers  above  with  pair» 
of  rounded  ochraceous  spots  on  opposite  webs ;  teeondariet  croued  tcith  three 
bands  of  ochraceous ;  bands  of  the  tail  pure  white,  eiz  in  number. 

Measurements  of  ? .  (68983,  Colorado  Ter.)  Wing,  900  ;  tail,  6-10  ;  tarsus, 
1-40;  middle  toe,  1-51. 

Falco  (Tixnunculds)  leucophrts. 

Tinnunculus  leucophrys,  Ridgway, 

Tinnunculus  eparveroides  (not  of  Vigors!),  Lawrence,  Ann.   Lye.  N.  Y.  1860,  p. 

1.     (lupart;  light  individuals  ) 
Falco  sparverius  (not  of  Linn. !),  D'Orb.,  R.  Sagra,  Hist.  Nat.  Cuba,  p.  25  (pro- 
bably).    Vig.,  Zool.  Journ.  I,  339  ;  III,  435. 
Hab.     Cuba  and  Santo  Domingo. 

Adult  Male.  (34244,  Remedies  Cuba,  Dec.  14,  1863,  N.  II.  Bishop.)  Head 
above  pure,  fine  bluish  ash,  becoming  (broadly)  white  on  forehead;  the 
feathers  with  delicate  shaft-lines  of  black.  Nape,  back,  scapulars,  rump,  up- 
per tail-coverts  nnd  tail  rich  purplish  rufous  (almost  exactly  as  in  eparverius)'^ 
no  bars  on  dorsal  region,  except  a  very  few  across  ends  of  larger  posterior 
scapulars.  Terminal  band  of  tail  liyht  rufous^  -30  in  width  ;  subterminal  zone 
of  black,  very  regular,  -55  in  width  ;  lateral  feather,  with  outer  w«*b  and  end 
of  inner,  reddish  white,  the  black  pubterminal  band  crossing  the  inner  web 
only ;  inner  web  anterior  to  this,  continuous  rufous ;  shafts  of  tail  feathera 
rufous. 

Wings  fine  bluish  ash,  like  the  crown ;  middle  and  lower  coverts  with  a  very 
few  elliptical,  lonyitudmal  specks  or  touches  of  black  on  the  shafts;  seconda- 
ries passing  terminally  into  white,  their  exposed   basal  half  pure  black;  pri- 
maries pure  black,  exposed  edges  of  inner  webs  paler. 

Whole  under  surface  of  wings  immaculate  pure  white,  with  a  faint  delicate 
reddish  tinge  ;  inner  webs  of  primaries  serrated  along  the  shaft  with  dusky. 

Forehead  and  superciliary  stripw  (broadly  and  sharply  defined  against  the 
bluish  of  the  crown,)  whole  side  of  the  head  (including  lores  and  ear-coverts) 
and  entire  lower  parts,  continuous,  immaculate,   pure  white,  with   a  delicate 
orange  tinge,  except  anteriorly. 

The  "raonsiacbe"  is  but  just  indicated  by  some  blackish  touches,  and  in 
some  individuals  it  is  wanting  entirely,  while  in  all  it  is  very  restricted  in 
width  ;  the  other  black  pictvroe  of  the  head  are,  however,  as  in  sparverius. 

Wing  formula  2,  3—4,  1.  Wing,  700;  tail,  5-00;  tarsus,  1-30;  middle  toe, 
•90 ;  culmen,  -46. 

A  specimen  in  Mr.  Lawrence's  collection,  which  with  others  he  has  kindly 
lent  me  for  examination,  is  in  beautifully  high  plumage.     It  differs  from  the 
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tjpt  in  hkring  tbe  whit*  of  th«  lower  p>rM  Uaged,  or  rather  4laintd,  with  ■ 
beaatifal,  dcliMM  rufaut  or  almoit  a  lalmtm-oranft.  The  UrmiQil  bfcad  of 
the  Util  alio  ioclinet  decidsdlf  to  this  color,  while  tbe  white  of  the  under 
■nrfacB  of  th*  wing  {particularlj  toward*  eodi  of  HCOodariM  and  priniBrfa*) 
il  liag«d  with  a  more  pinkish  ihadt  ol  the  same. 

Aootlier  of  Mr.  Lawreace'i  specimeuB  diffen  ia  the  olearer  white  beneatlt 
(that  ii,  with  less  reddish  tiage— the  purtoegs  and  conliaait7  doct  not  J»tj) — 
which  eitecdi  enlirelj  around  the  neck,  glring  a  ibarper  definition  to  tho 
black  pielvra.  The  "  moustache,"  howerer,  is  almost  entire]/  absent ;  the 
black  trantrerM  spots  on  larger  posterior  scapulars  are  ralber  more  contpi«- 
ooas,  and  (be  terminal  band  of  the  tail  it  mora  purelj  white.  , 

Adult  Fimalt.  (31984,  Cuba,  J.  Ackhunt.)  Oene rally  similar  to  ifitni*- 
riu;  but  rufous  brighter,  the  ban  narrower  and  leas  numeroui,  the  nape  or 
tipper  part  of  back,  and  rnmp  being  almost  immaculate.  Tail  with  ten  black 
bars,  these  srarcelj  touching  the  shaft ;  the  lost  it  aboat  '3G  wide,  tbe  othen 
•bout  16;  tip  of  tall  scarcslj  paler  tbaa  base;  lateral  feather  with  outer  web 
edged  broadly  with  paler  or  ochraceons  white,  rufous  ueit  the  shaft ;  immacu- 
late ;  inner  web  with  onlj  3  or  4  Tsry  narrow  bars  oo  terminal  half.  Head  M 
in  tbe  male,  bnl  Tertei  considerably  tinged  with  rufous. 

Whole  lower  parts,  including  frontal  and  lateral  regions  of  tbe  brad,  contin- 
UOQI,  pure  white  ;  breast  with  a  rery  faint  yellowish  tinge  ;  side  of  (he  breast 
and  sides  with  a  few  scattered  minute  elliptical,  longitudinal  flakes  of  rnttj — 
more  black  on  the  shaft.    Whole  under  surface  of  the  wing  white,  as  In  the 

Wing  formula,  3,  3—4,  1.  Wing,  T-OD  ;  tail,  4'TO;  tarsus,  1'4D;  middle  toe, 
-SO;  culmen,  &1. 

A  Cuban  female  belonging  to  Mr.  Lkwreoce  is  exactly  similar.  One  in  tbe 
8.  I.  Collection,  from  Hayti  (42420,  Port  an  Prince,  June  5th,  1960,  A.  G. 
TouDglove),  differs  ooly  in  less  purely  black  bars,  and  in  utter  abeenee  of  tbe 
moustache.  A  male  from  the  same  locality  (434IS)  is  like  it  in  the  lost 
respect. 

After  hsTing  cBfefully  examined  quite  a  large  series  of  TVnnuncubi  from 
Cuba  and  San  Domingo,  I  feel  compelled  to  recogniie  two  distinct  special, 
of  which  the  present  is  presented  as  new,  although  it  has  frequently  been  no- 
ticed ;  but  only,  however,  in  connection  with  tbe  tparvtroidet,  with  which  it  hai 
been  confounded.  The  diagnosis  will  I  hope  suffieiently  explain  my  reatons 
for  separating  these  two  birds. 
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fun  blftck  spots  on  side.    Female. — Rufoas  more  vinaeeaue  than  in  pre- 
ceding; markings  beneath  deeper  brown rar.  auttralie,* 

k  BmA  abore,  and  wings,  dark  binish  plumbeous ;  several  outer  tail-feathers 
Tsriegatad. 

k  Verlex  without  rufout.  Male. — Anterior  portions  beneath,  deep,  soft 
ochraceouB  ;  black  spots  ferj  sparse  ;  black  zone  of  tail  one  inch  wide ; 
black  bars  above  confined  to  larger  scapulars.  Female. — Black  bars 
aboTt  broader,  and  purer  black,  than  in  either  of  preceding,  upon  a 
■ore /cmf^tnoia  ground yat.  itabellinue.f 

K  Vertex  with  a  r^fo^u  patch.  Male. — Black  spots  beneath  numerous, 
large,  circular ;  black  bars  above  covering  whole  rufous  surface.  Tail 
with  indications  or  more  or  less  complete  narrow  black  bands  nearly 
to  the  base.  Female. — Similar  to  that  of  preceding,  but  markings  be- 
neath more  numerous,  and  pure  black  instead  of  brownish. 

var.  dominieentie.X 

t  Head  above  dark  slaty  plumbeous  ;  outer  tail-feather  unvariegated. 

1*7  (possibly  2).  No  rufoue  on  vertex.  Male. — Tail  eontinttous  rufout  to  ite 
txtreme  tip  ;  crossed  witb  a  broken  black  zone  narrower  than  the  terminal 
ntfout ;  outer  feathers  without  black var.  7  einnamominue.\ 

V  WhoU  lower  parte  and  under  eurface  of  toinge  continuous  immaculate  white;  in- 
ner webs  of  primaries  with  merely  serrations  of  dusky  along  the  shaft. 
A  very  sharply  defined,  broad,  superciliary  stripe  of  white. 

1  Male  resembling  tparveriuSj  except  as  above  mentioned  ;  '*  moustache'' 
obsolete.     Female  differing  from  that  of  eparveriut  as  does  the  male. 

leucophryt.}\ 

C.  Fiolf  lower  parte  deep  dark  rufoue;  inner  webs  of  primaries  slaty,  with 
transverse  dusky  cloudings. 

3.  Male. — Whole  upper  surface  plumbeous ;  tail  deep  chestnut,  with  a 
broad  black  subterminal,  and  narrower  slate-colored  terminal  bar. 
Female. — The  upper  plumage  considerably  resembling  that  of  the  fore- 
going species,  the  lower  parts,  however,  deep  rusty  rufous. 

eparveroidee.^ 

Onychotbs  grubbri,  Ridgway. 
A6.^California  7 
Bf.  CK.  Immature  f  (41,703  "  California,"  F.  Gruber.)     **  Outstretched  feet 


*  Ihleo  ^rartZu  (not  of  Lesson  I),  Swains.,  An.  Menag.  p.  281,  1838.  F\tleo  sparreritu  {noi 
•f  Una.i,  Ttchudi,  Faun.  Per.  An.  p.  Ilo.  Tinn.  »parv.  (not  of  Vieill.I),  Darw.,  Zool.  Heag. 
Ii3,tt.  Mi'Un*  dominic^nsit  (not  I',  dam.  of  Gmel.  I),  Spix,  At.  Bras.  I,  16.  Tinn.  dom., 
^trkkU  Oro- Svn.  1, 1<K»  (in  part).  Tinnuneulus  tjxirrtriva  var.  Australis,  Ridgway.  {Hab. 
Wbolt  of  Continental  South  Am.  except  the  north  Atlantic  coast,  where  replaced  by  the 
^■MMVnia;  in  Chill  and  wewtem  Brazil  mixed  with  var.  (?)  cinnamominus.) 

t  fc(o»  iMMiimu,  Hwaina.  An.  Menag.  p.  '281,  iH/ta.  Tinnuneulus  dominicenris  (not  of 
^■•LIi.  Strlkl.,  Orn.  8yn.  1, 1W»  (in  part  only).  Tinnuneulus  sparvtrius  var.  isalnlHnus,  Ridg- 
««T-  {Bab.  North  Atlantic  coast  region  of  S.  Am.;  Caribbean  and  Oulf  coaqts  of  Middle 
Aa^  tad  Gulf  coaat  of  U.  S.  through  Texas  and  Louisiana  to  Florida.) 


trnimpwer  meoion  duminteeneie^  Briss.,  Orn  I,  lidO.  pi.  32,  f.  2,  nVA).  I\jIco  'dominio^nsit, 
wUa,  Sysl.  Nat.  p.  285,  1789.  Tinn.  Arm.,  Strickl.,  Orn.  Syn.  1,  100, 1856  (in  part  only). 
S^iBCMlw  marMTius  var.  dominicensis,  Ridgway.  {Hab.  Lesser  Antilles,  north  to  Porto 
■Mud  St-Theman.) 

iJUweiimawNKima,  Swains.,  An.  Menag.  p.  281,  1838.  I\reilomis  cinnam..  Kaup,  Mo- 
**|.Fale.  Cent.  Orn.  1S50,  p  53.  Tinnuneulus  cinnamomeut,  C^ray,  Gen.  B.  foi.  sp.  11, 1844. 
U«B.BrltMus.  p.62.  fionap.,  Consp.  At.  p.  27.  Strickl.,  Orn.  Syn.  I,  lUO,  1866.  {Hab. 
C^  sad  (western?)  Brasil.) 


iftwMniWiu  Irurnphrvs,  nobis,  page  147.    {Hah.    Cuba  and  Hayti.) 
lUe*  aparvtntid^e^  Vigors,  Zool.  Journ.  Ill,  436,  1827.     Tinn.  sparv.,  Lawrence,  Ann. 
^.  5.  T.  186U«  p.  1  <'ln  part  only ;  dark  sj>ocimen»).     Tinnuneulus  dftminicensis  (not  of 
W.t.<,Oiudl*ch.  Kept.  Cuba,  I,  22.%  lKri5.   f  HypUHvrchis  ferrugineus,  Sauss.,  ReT.  et  Mag. 
••oiliaf.p.117,  pi.  3.    {Bab.    Cubik— only?) 
^Fortenerla  eharaeters,  sea  page  142. 
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rcftcbing  bsjand  tail.     OiDCral  plum^KC  dull  duk  bUCra,  dkrkMt  an  tha  hod 

■boTc  and  bitcif;  ibe  pogterior  lower  parU  pal  tr  and  more  reddish;  throat 
•□d  neck  mnch  tinged  wilb  pale  ri]it<r;  tbis  obioletelj  bordering  lb*  featlian, 
wbich  here  bSTt  fine  whitisb  GUmenti  attached  to  tbe  ibafU  ;  primari«(  nnl- 
form  blftck.  Tail  like  tb«  rump,  but  with  a  raott  boarj  tioge,  (not  paler  at  the 
tip,)  and  croiied  wttb  seren  or  eight  rerj  narrow  obicure  ban  of  darker,  the 
last  of  wbich  ia  diBlant  an  inch  or  more  from  the  end.  Liniaf;  of  wing  dark 
bistre,  macb  tln^d  with  ruitj,  thii  preTalent  toward  tbe  edge;  under  ani- 
face  of  primaries  white  anterior  to  their  emargination,  bejond  which  thej  are 
asfaj,  approaching  black  at  endi ;  asbj  portion  with  distant,  Terj  obeolet* 
dusk;  bars.     No  wbite  anywhere  about  the  head  or  neck. 

Wing,  lO.aO;  tail,  5.80;  tnrsus,  7.10;  middle  toe.  1.40;  inner,  90;  outer, 
1.10;  posterior,  -60;  bind  claw,  1-00  (chard);  inner  claw,  -91;  on  front  of 
tarsus,  12  eiposed,  large  IransTerse  sculella  ;  only  I'TO  of  the  tarsus  eipoied. 

This  Tery  peculiar  hawk  is,  in  all  respects,  ulterlj  unlike  any  other  Ameri- 
caa  species.  So  much  does  it  differ  in  itructure,  that  we  do  not  feel  lure  that 
it  is  not  from  some  portion  of  the  Old  World,  instead  of  from  California. 

Howerer,  we  faare  searched  in  rain  for  descriptions  which  raigbt  applj  to 
it,  and  have  also  eiaminad,  but  without  success,  the  large  collection  of  exotic, 
as  well  as  American,  appcies  in  the  museum  of  the  Pblladelphia  Academy. 

We  Uke  pltasure  in  dedicsling  this  appareatiy-new  species  lo  Mr.  Gruber, 
tbe  collector  and  donor  of  the  speciinrn,  Ihia  gentleman,  who  is  a  zealons 
naturalist  and  accomplisbed  taxidermist  of  Sao  Francisco,  baring  added  much 
to  our  knowledge  of  the  birds  of  Califoraia,  through  the  frequent  contribu- 
tion of  valuable  specimens. 

The  followiug  reports  were  read  and  referred  to  the  Publication 
Committee : 

LIBRARIAN'S  REPORT. 

The  Librarian  respectfully  rrporta  that  the  number  of  additions  lo  the 
Library  from  Jan.  to  Dec.  1870,  inclusive,  amounts  ta  ITib. 

Of  Ibeee  128  were  volumes,  970  pamphlets  and  127  newspapers,  maps  and 
photographs.     They  were  derived  from  the  foUoning  sources  : 

Societies,  497  ;  Editors,  319  ;  Wilson  Fund,  122  ;  Authors,  101  ;  Norwegian 
<lo»ernraent,  19;  Geological  Surrey  of  Sweden,  U  ;  Chilinn  GovcrniQenl,  11  ; 
Publiabers,    8;     P.iins    Dorniid,    7;     Oruluuicftl    .-■.  ■  .     Tlioj 
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Bliotfi  Birds  of  North  America,  and  the  remainder  were  disposed  of  at  auc- 
liM  in  New  York  for  $100.00. 

Ittk«  this  opportunity  of  again  calling  your  attention  to  the  expediency  of 
MUiogtha  ralaable  Fine  Art  and  literary  works  now  in  the  Library.  If  this 
plii  be  adopted  the  means  at  the  disposal  of  the  Library  Committee  for  pro- 
Ciriag  books  absolutely  neeessary  to  the  working  members  of  the  Academy 
vlll  bt  greatly  increased. 

Nink  forms,  for  the  use  of  those  wishing  to  apply  for  new  books,  hare 
bm  prepared  by  order  of  the  Council,  and  will  be  ready  for  use  by  the 
btfiDDiog  of  the  year. 

All  of  which  is  respectfully  submitted, 

Edward  J.  Nolan,  Librarian. 


REPORT  OF  THE  CURA.TORS. 

Tbs  Maseum  of  the  Academy,  in  charge  of  the  Curators,  is  in  about  the 
Mse  condition  that  was  indicated  in  the  last  annual  report.  The  Concho- 
lofictl  Section  continuc^s  actively  to  arrange  in  order  the  large  cabinet  in  its 
cue.   Other  departments  remain  with  but  little  progress  towards  arrangement. 

Tbe  Curators  regret  to  add  that  nothing  further  has  been  done,  during  the 
btttTcar,  towards  completing  the  suggested  plan  of  providing  a  new  building 
for  the  Accommodation  of  the  Academy. 

Tbe  Curators  take  pleasure  in  stating  that  the  proposition,  in  their  last 
loooal  report,  to  make  a  small  charge  of  admission  to  tbe  Museum,  with  the 
ipecial  view  of  moderating  excessive  crowds,  having,  wi«h  the  authority  of 
the  Academy,  been  put  into  effect,  has  been  found  to  meet  all  requirements. 
The  charge  of  ten  cents  for  each  person,  which  was  commenced  the  first  of 
^iT,  i«  so  small  as  to  bean  inconvenience  to  no  one  really  desirous  of  ex- 
Mninirij;  the  Museum,  while  it  is  sufficient  to  prevent  the  crowds,  which  for- 
merlj  w<Te  so  great  an  annoyance.  At  the  same  time,  the  income  derived 
'rom  the  fees  is  found  to  be  sufficient  to  keep  the  .Museum  in  a  proper  condi- 
tioQ  of  cleanliness  and  re|>air. 

The  donations  during  the  year  to  the  different  departments  of  the  Museum 
weai  follows  : 

MamtMls. — A  mounted  specimen  of  the  Grizzly  Bear,  one  of  the  Fisher,  of 
California,  and  one  of  the  Howling  Monkey,  from  Honduras,  presented  by  Dr. 
George  Ilewcton,  of  :^sin  Francisco,  Cal.  Skin  and  skeleton  of  the  Sea  Lion, 
iEnutopius  Sull^rt]  from  Cape  Arenas,  ("al.,  and  several  skins  of  smaller 
Btoimals  from  Alaska,  presented  by  Dr.  Geo.  Davidson,  U.  S.  Coast  Survey. 

Btrdt. — One  hundred  and  fifty  bird-skins  from  the  West  Indies,  being  types 
•f  the  princi^ial  bir<U  of  the  Antilles  ;  and  nineteen  other  skins,  presented  by 
tbe  Smithsonian  Institution.  A  collection  of  bird  skins  from  California  and 
Aiiika,  presented  by  Dr.  George  Davidson. 

RfpttliMand  Fifhfjt. — A  small  collection  of  lizards  and  serpents  from  near 
Feniacola  and  Perdido  R.,  presented  by  Dr.  John  M.  Kollock.  A  collection 
of  rtptiles  and  fishes  from  California  and  Alaska,  presented  by  Dr.  George 
DaTid«oo.  A  serpent  from  Kansas,  presented  by  S.  R.  Roberts.  A  Trigono- 
cepbalus  half  swallowed  by  Oxyrrhopus  plurabeus,  from  St.  Lucia,  W.  L, 
prcfented  by  Mrs.  Capt.  James  S.  Kndicott,  of  Somer's  Point,  N.  J.  A  small 
eollection  of  reptiles,  presented  by  A.  C.  Craig. 

MoUuika. — For   donations   see  Conservator's   Report  of  the  Conchological 
Section. 

Artieulatit. — A  collection  of  Myriapods  from  Missouri,  presented  by  Charles 
Tfmtch ;  of  Spidtrs  in  alcohol,  by  A.  C.  Craig ;  a  Ceutiped,  from  the  Apnre 
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FoniU. — A  choice  eollrcUon  of  foiiilt,  eooditinE  ot  cetacean  rerUbnc, 
■bark  tcaCb,  &c.,  from  the  Aihlej  RiTer  depotit,  S.  C,  pretenled  bj  Philip 
WiDeman,  throngb  llesiri.  Powers  k  WcifibUDaD,  Two  cetacean  Terlebra 
and  laTerel  ibark  teetb  and  a  rertrbra,  from  the  >ame  localitj,  preaented  bj 
Ooi.  D.  W.  HagUr,  C  8.  ArseDal,  Qeorgia.  A  metacarpal  of  Uegaloorx  and 
a  tooth  of  ea  extinct  Oi,  from  Illinoia.  presented  bj  Henry  Oreene  and  Dr. 
K.  D.  Eittoe.  Two  fossil  bones  from  Kansa*,  piesented  bj  Dr.  W.  F.  ITcAl- 
lieter  ;  fragmentj  of  a  fossil  reptile  boae,  from  Clarksrillo,  N.  J.,  by  8.  B. 
Roberta ;  end  a  large  log  of  liliciBed  wood,  from  Greenwich,  N.  J.,  preaented 
hj  Dr,  Oeoge  B.  Wood.  A  collection  of  fossil  plants  was  also  receiTed  f^B 
France,  in  eichaDge. 

Comparttlist  Anatomy. — Cranium  of  an  Indian,  from  Greenwich,  N.  3.,  pra- 
aented  b;  Dr.  Qeorge  B.  Wood  ;  anotliei  specimen  from  near  Woodburj,  K.  J., 
presented  by  George  M.  Tatum.  Skull  of  a  rat  with  distorted  growth  of  an 
Incisor  tooth,  presented  by  Richard  L.  Nicholson.  Tusk  ef  a  Waltni,  from 
Sitka,  presented  by  Capt.  George  Wrigbt,  IT.  S.  A. 

Botanji—Tbti  herbarium  of  the  late  Thomas  Q.  Lea,  of  Cincinnati,  Ohio 
presented  by  James  M,  Lea,  with  tbe  condition  that  it  t\\a,\\  be  preserved 
leparalsly  ai  tbe  "  Lta  HtrbaTium."  A  collectioa  of  upwards  of  one  hundred 
■pecies  of  plants  from  Alameda,  Cal.,  preseated  by  Dr.  W.  P.  GibbODI.  A 
collectiun  of  cones  of  forty-foar  species  of  conifera,  presented  by  Josiah 
Hoopes,  Thomas  Heehan  and  I.  li  Thorburn.  Six  species  of  ferns,  from 
Tenetuela,  presented  by  Thomas  Guckert.  A  small  collection  of  marine  algn, 
from  Washington  Ter.,  presented  by  Mrs.  Samuel  Stork,  and  another,  from 
Ceyton,  presented  by  Dr,  A.  G.  Hamlin. 

Mintralt. — Two  remarkably  fine  crystnJIixed  Spectmens  of  Bpidote,  from 
Dntersulxbai^h,  Tyrol,  presented  by  Wm.  P.  WiUtacb ;  a  large  crystal  of 
Berfl,  from  Cheater  Co.,  Pa.,  presented  by  W.  H.  Vsux  ;  and  ■  fine  mass  of 
Graphite,  from  Ceylon,  presented  by  T.  Guilford  Smith.  The  following 
specimens  were  alao  presented  :~-CaInuiine,  Sussex  Co  ,  N.  J.,  by  Thomas  S. 
Wiegaod ;  Magnetic  Iron,  Easei  Ca..  X.  Y,,  b;  J.  Blodgel  Brltton  ;  Margarile, 
Emery  and  DIaspore,  Chester,  Mass.,  by  J.  B.  TafC;  Ziocile  and  Jeffersonite, 
Sussex  Co.,  N.  J.,  by  Garret  Kemblc;  Corundum  in  Leslejile,  Tourmaline, 
Hoicorite  and  OliKOcluae,  Chester  Co.,  and  Phlogopite,  Burgeas,  Canada,  by 
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iia  wtrt  in  other  conditions  than  those  which  we  aXrtmdj  hare,  sad  btnm 
Im  added  to  the  collection. 

i  esUectioa  from  California,  presented  bj  Dr.  Gibbons,  has  also  been 
■Md,  and  added  to  the  collection.    M anj  of  these  we  did  not  posvess  befart. 

TW  colleetlon  of  Australian  plants  presented  by  Dr.  Mneller  a  few  ji^eaip 

J^bciidea  scattering  collections  from  Alaska  and  other  parts,  hare  beMi< 
fMbsred  together  in  their  respective  natnral  orders.  The  cases  containinf 
^fmer^l  Herbarium  of  the  Academy  are  full,  and  nnmbered  consecotiTtfl]^ 
ilidditions  can  be  made  until  the  whole  is  re-arranged.  The  collections 
•fttvs  referred  to  are,  therefore,  for  the  present  preserved  separate,  as  a  sup- 
liismital  herbarinm. 

h  the  beginning  of  the  jear  it  was  found  that  the  plants  In  the  raagnificetti 
ftcrtiaa  Herbarinm  were  being  badly  injured  by  insects.  By  anthoritT^  of 
Ai  Carators,  Mr.  Bnrk  was  engaged  to  poison  them.  He  has  since  boetl 
NMidily  engaged  on  the  work,  which  is  about  two-thirds  completed. 

All  the  plants  in  the  collections  before  alluded  to  were  poisoned  befere 
flttbg  away  by  the  labors  of  Mr.  Burk.  Thomas  MiiHAif , 

/br  Commtta^ 


BBPORT  OP  THE  RECORDING  SECRETARY. 

The  Racoiding  Secretary  would^respectfuUy  report  that,  during  the  year 
M^Bg  Kovember  30th,  1870,  there  have  been  elected  thirty-seven  membeiV 
Md  five  correspondents. 

The  death  of  the  following  member)*  has  been  announced,  namely: 

Besj.  D.  Walsh,  Mrs.  E.  U.  Vaux,  Caleb  S.  Hallowell,  Wm.  P.  Wilstacb, 
Bchsrd  Wood. 

Fear  members  have  resigaed. 

Ths  nnmber  of  papers  contributed  and  ordered  to  be  printed  in  the  Proceed- 
li|iof  the  Academy  and  Medical  Journals  during  the  year  has  been  nineteen, 
«  follows: 

BliottCoues,  M.  D 1 


Prof.  Cyrus  Thomas 1 

T.  Hale  Streets 2 

Theodore  Gill I 

E.  D.  Cope I 

H.  M.  Bannister 1 


C.  P.  Austin 1 

P.B.Meek&  A.  H.  Worthen 2 

M.  C.  Johnson 1 

Tbottii  Meehan 5 

IB.  Meek 1 

IftUie  Medical  Jouroala^two,  namely: 

B.W.Mitcbell,  M.  D« 1  [James  Tyson 1 

ill  of  which  is  respectfully  submitted, 

S.  B.  HowiLL,  Rteording  Secretary, 


The  TreMurer's  report  was  read  and  referred  to  the  Committee  on 
Fioioce. 

The  Report  of  the  Recorder  of  the  Microscopical  and  Biological 
B^ction  was  received  and  referred  to  the  Publication  Committee. 
The  following  is  an  extract  from  the  same : 

^frtat  event  in  our  history  as  an  association,  during  the  year  which  has 
^  tlspsed,  was  unquestionably  the  first  Annual  Convertazione  held  in  the 
Ball  of  the  College  of  Physicians,  on  the  12th  of  May,  with  a  degree  of  sue- 
c^ni  laCiflhction,  not  only  to  ourselves,  as  hosts,  but  also  to  our  invited 
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gBcMa.  tkat  hM  nntj,  if  cTcr,  btM  cqialad  b;  >■;  «BiUr  •■ 
bdbfe  hdd  ia  tlut  ciiy. 

It  vai  foUoacd  tarij  ia  Jbbc  hj  aa  nbiUciaa  of  micTaaci 
■eopical  ■pparatu,  gircn  to  the  BcBb«n  of  lh>  Sulc  Media 
•iBOSt  equal   irtat,  aad  wiiicii   pratublf  aided  laijtij  to  diftna*  asoag  uh 
raral  practttioBer*  of  oar  Stale  aa  accaTale  knoTlcd^ e  of  the  imBCWe  ■uide* 
Bada  dariag  tke  paai  fcv  jean  ia  th*  Tartooi  drputacou  of  UienMcopieal 

The  ocv  plaa  of  coQititBtiBg  trtrr  alternate  me'-liBg  a  eoBTenaticMal  OB«, 
dcteraaiard  apon  is  aceordaac*  vith  lanmiont  custaioed  in  the  rciolntioaa 
breafcbt  forward  bj  Dr.  B.  S.  Eeadrnliof.  ia  June  luc  iial  now  been  an  trial 
for  aboBt  three  month*,  aad.  altfaoo^  iu  pnciicsi  operation  doc*  BOt  Jtt 
pfore  eatitelj  wiihont  ditfigaltirj.  it  i>  to  be  hopn!  that  grtatFr  care  and  far- 
ther eiperienee  will  enable  ni  lo  lir rive  from  tail  noTel  faatnre  the  Darkad 
BdTBBtageB  vbicb  it  fetmi  capable  of  affbrdlng  ni. 

Befora  roaelndiog  m;  rrpon  t  mar  adTerl  to  the  orv  aad  agreeable  field  of 
nwfalaeai,  wbich  ha*  been  oiieDf'  to  di  ibruuKb  ihi  retaiioai  of  oar  panat 
Academj.  with  the  Smiihjoniaa  InjiiiatioD.  ai  Waihiagtun.  to  irit  :  tbe  refer- 
ence of  iBbjecia  reqoirint;  m^crx^copical  iDTei'.iifn'Jua  to  oar  department  for 
aiamiaation  and  report :  iodred.  it  appfars  to  me  tba'.  fev  opporlnailiea  of  con- 
daciag  towards  a  wide  !;imil.  tndaiiniz  reputatioo.  u^efalneig  and  iBSnenca 
for  (he  Biological  and  3lii-rDi<:opi>.-iil  ^eciion  uf  the  Acailrmj,  are  more  promil- 
ing  than  thoie  whieb  inviie  oar  it!tarcfa«a  la  mailers  uf  natiooat  intereat  and 
imporUnce,  lucb,  for  tiample.  ai  [be  dust  sbowers  whioh  occalionallj  Tiait 
onr  conntr^p.  In  hct,  altUoa^h  in  one  rFipeti.  itni  of  electing  hoDoratr  and 
corresponding  member*,  *rt  miT  labor  nnd«r  certain  Ttstrictioni  on  accoant 
of  oar  connection  with  tbe  Acadtoij.  ao  great  and  conaierbalsocing  advan- 
tagei  are  dcrired  from  tbij  a; socistian  that,  to  quote  tbe  word*  of  Oar  lata 
Recorder,  Dr.  Tj9on.  in  bi?  last  annual  report. ''  We  belleTe  that  anj  attempt 
to  weigh  them  would  resnlt  drcidedlT  in  faTor  of  cuch  anion.'' 

All  of  which  ia  reapectfnllj  inbmi'tted, 

Jos.  G.   RiCHaiDHOX,  Rtmrdtr. 


BEPORTS  OF  THE  CONCHOLOGICAL  SECTION. 
HECORDBR'B  REPOHT. 
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COBRB8PONDINO  SBCRBTAR7*S  RBPORT. 

IV  tk»  Omekoloffieal  Seeiion  of  the  Academy  of  Natural  Sctenect^  Philadelphia  : 

Th  Oorrefponding  Secretary  would  respectfully  report  thftt  letters  bftYO 
written  as  follows,  viz. : 

Jm.  10.— To  Prof.  A.  B.  Verrill,  Yale  College,  New  Haven. 
M  4.-.T0  Dr.  P.  P.  Carpenter,  Montreal,  0.  W. 
Ike,  1.— To  Dr.  Frederick  Stoliczka,  Calcutta. 

Ralph  Tate,  London. 

Albany  Hancock,  Newcastle-upon-Tyne. 

Dr.  Jno.  Romer,  Marboorg,  Hesse. 

Prof.  Wm.  H.  Dall,  Smithsonian. 

The  following  letters  have  been  received  : 

/#&.  3.»From  Prof.  H.  Gross,  Paris. 

Dr.  P.  P.  Carpenter,  Montreal,  C.  W. 
^  1.— Jults  Collieau,  Brussels. 

Respectfully  submitted, 

E.  R.  Bbadle,  Corree.  Set^y. 


The  Librarian  respectfully  reports  that  there  have  been  presented,  during 
tki  put  year,  to  the  library  of  the  Conchological  Sectian,  104  pamphlets,  3 
voliinei  and  an  almost  complete  suite  of  the  publications  of  the  Academy. 
Of  these,  27  were  received  from  Societies,  32  from  Editors,  32  from  Authors,  6 
frOB  Publication  Committee,  6  from  Geo.  W.  Tryon,  Jr.,  2  from  Isaac  Lea,  1 
from  ProC  Marsh,  and  1  Irom  P.  P.  Carpenter. 

The  Proceedings  and  Journal  of  the  Academy  were  received  from  J.  S. 
Phillips. 

Iq  addition,  26  pamphlets  and  continuations  of  Conchological  works  have 
^0  received  through  the  Academy. 

The  work  of  transcribing  the  revised  Catalogue  of  the  Library  has  been 
ttrried  on  during  the  year  as  rapidly  as  circumstances  would  permit. 

All  of  which  is  respectfullv  submitted. 

Edwari)  J.  Nolan,  Librarian. 


CONSERVATOR'S  REPORT. 

The  Conservator  of  the  Conchological  Section  respectfully  reports  that  the 
iotttioDi  to  the  Cabinet,  during  the  year,  have  been  as  follows : 

From  Rir.  R.  R.  Beadle.      Ten   species  of  MoUusca,  principally  from  St. 
Mirtini,  W.  I. 

B- F.  Cakpsvtbb.     Limnea  columella^  Say,  from  Providence,  R.  L 

'•CCox.   One  hundred  and  thirty-four  species  of  Australian  and  Polynesian 
^<li  fresh-water  and  marine  shells. 

^0.  CcBBiiR.  A  collection  of  land  and  fresh-water  shells  from  Nicaragua, 
"(lading  types  of  several  new  species  forming  part  of  the  collections  of 
^^MscNiel  Expedition  to  Central  America.  A  collection  of  LimrueicUe  and 
nrtptfn^  from  Kent  County,  Mich. 

•F.  H.  Dall.    Two  species  of  Phyta  from  Arizona  and  Nicaragua.     Oadinia 

'**^«/tf.  Say,  ftom  Monterey,  Cal.,  and  one  unknown  species  of  Oadinia. 
"•A. QiLUAT.     Fifty-seven  species  of  Australian  marine  shells. 

*'^  Bamlie,  M.  D.     Model  of  animal  of  Strombut  yigan^  Linn.     Suite  of  spe- 
^■etii  of  tietix  ephracita,  Hartm.,  from  Syria. 
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F.  V.  HiTDiM,  it.  D.     Sis  Bpcciai  of  frwh-wUn  ihdlt,  iVom  AneiMt  Lab 
.tDftrgine,  8>1t  Lika,  Dtfth. 

O.  A.  LATaaop.    Five  iptcies  of  Brlicei  ^m  TenncMee. 
Uua  Lb*.    TrpcB  of  Phya  Cartlom  and  Bight  apeciM  of  Vni*  fron  Ng  BUek 

RiTfr,  Mil. 
H.  L.  [.tACH.      PonaliopHi  lapidoria,  t3»y,  from  S^  LoQit,  Hkh. 
J.  A.  If  cNiiL.     Unia  MaauUii  kod  »  apeciei  of  Mtlamia. 
M.  lloDoHiLD.     Ltmoehiila  fallaz.  S&j,  And  TVio^Dpfu  iMrofir»;  BImnd,  ftom 

LeiingKin. 
F.  B.  Mbke.     Tiara  hiimeri>ta,  Ue«k,  from  Utah — foisil. 
O.  W.  PiiLi.     Specimeaa  of  Obuu&ui. 
W.  H.  Plim.    Melania  Kanaitniu,  Limuta  rubella.  Lea,  L.  lurgiibila,  L.  ambifvat 

Bod  L.  eompacla. 
J.  8.  FHILLirs.     Two   speciea   of  Margimlla;  Arieia  Seoltii,  Brod. ;  PareelU»a 

trylhrmauiM,  Beck, 
J.  3.  RaoriiLD,     Cgctophont  NUagiricui,  Bcdiod  ;  foarteen  ipcciei  of  Avritu- 

lidm.  eight  apecUi  of  Ringieula,  and  nine  specioB  of  OylindrAla. 
8.  R.  RoBMHTS.     Stlii  alltnala,  Sftf,  from  Niag&r&  FbIIb. 
-    Riv.  J.  RowBLL.     OoniohatU  eirmmlmiala,  Tryan,  ftnd  a  eprcies  of  Phgta. 
W.  S.  W.  Hdhchikbibobb.     Two  Bpeciin«n«  of  Spondylui  Dttettertii,  Chemn.i 

from  NaTLga.tor'B  lalnnd. 
HU-  LuOY  W.  Sit.     A  uniqae  rajtd  specimen  of  Unto  q/litidriciu,  Saf,  from 

tbe  Wabash  rirer. 
John  Wolf.     Plturoeera  LauiiU,  and  P.  nibulart,  Lea,  from  [IllaoiB  RiTCr,  Can- 
ton, lU. ;  two  lp«ciea  of  Phyia ;  two  Bpeciet  of  Limitdda ;  Anaticola  pana, 

Lta,  A.  rutliea,  Sitj,t.tid  A.  dtaia,  Raid.,  frota    lllinoil ;    eliTen   apeciei    of 

UniotuiiK  and  one  of  Spharian  from  Canton,  111. 

The'fotlowing  were  purchiieed  with  fuoda  received  from  tbe  sale  of  dupli- 
cate* :  Cataului  hamattama,  from  India ;  iJtlix  SImntri,  Beoe,  from  CejlOQ  ; 
twentj-eight  apeciea  operrulate  land  shells  from  West  Inuies,  new  to  collec- 
tion, named  by  Tboa.  Blaad,  and  aix  speciea  of  CyUndreila. 

A  collectioD  of  one  buodred  and  fifty-two  speciea  waa  sent  to  SyWanna  Han- 
le;  for  shetls  received  from  bim  in  t8t>9.  A  similar  collection  was  sent  in  ex- 
change to  Dr.  J.  C.  Cox,  of  Sydney,  N.  3,  W. 

Selections  ttaia  the  publications  of  Ibe  Section  were  oeot  io  eicbange  to  E. 
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The  election  of  Officers  for  the  ensuing  year  was  held,  in  accord- 
ance with  the  By-Laws,  with  the  following  result : 


President, 

Vice  PrendentSf ' 

Recording  Secretary , 
Oorreapanding  Secretary, 
Librarian, 
Treasurer, 
Curators,  • 


Council, 


Publication  Committee, 


Committee  on* Finance, 


W.  8.  W.  Ruschenberger,  M.  D. 

Wm.  8,  Vaux, 
Jos.  Carson,  1IA.\D, 

Samuel  B.  Howell,  M.  D. 

Edward  D.  Cope. 

Edw.  J.  Nolan,  M.  D. 

Wm.  C.  Henszey. 

Joseph  Leidy,  M.  t>., 
William  8.  Vaux, 
Geo.  W.  Tryon,  Jr., 
Edw.  D.  Cope. 

Isaac  Lea, 

Robert  Bridges,  M.  D.,  * 
Edw.  8.  Whelen, 
Isaac  Hays,  M.  D. 

Jos.  Leidy,  M.  D. 
Robert  Bridges,  M.  D., 
Wm.  S.  Vaux, 
Greo.  W.  Tryon,  Jr., 
Edw.  J.  Nolan,  M.  D. 

Wm.  8.  Vaux, 
Aubrey  H.  8mith, 
Robert  Bridges,  M.  D. 


1870.] 


ELECTIONS  FOR  1870. 


Jan.  IB.— Charles  T.  Hunter,  M.  D. 

Ftb.  22.— Theodora  L.  HairiBOD,  Jm.  8.  Hartin,  Chu.  D.  Reed. 

Marek  39. — Qeo.  BewBlon,  or  San  FVancUco,  Cal.,  AlFred  Tucker,  W.  HarriaoD 
SiMDbr«;. 

April  ae.— John  T.  Uorrle,  Dwigbt  D.  Wiltard,  Daniel  B.  Smith. 

May  31.— ThoB.  B.  Speakman,  H.  St.  Q.  Elliott,  M.  D.,  Qeorge  Rice,  Wm.  H. 
Onmbes,  Walter  B.  Comeg^g,  Hiu  Orace  Anna  LeiriB,  Uias  Hannah  T.  Small- 
vood,  Hiaa  Etla  Hornor. 

S^t.  27— Wm.  B.  Rogers,  Jr.,  Wm.  H.  Pancoait,  U.  D.,  Oreen  Smith,  of 
Comelt  DniTcrsitj,  Thos.  G.  Gentrr,  ThoB.  Stewardson,  H.  Wier  Workman. 

Oct.  2B.— J.  Blodget  BritlOD,  J.  Sotis  Cohen,  M.  D.,  Buihrod  W.  James,  U.D., 
Ohaa.  K.  Hills,  U.  D. 

Nov.  29.— J.  Eving  Hears,  H.  D.,  Chaa.  ShaCTner,  U.  D.,  E.  WUdman,  H.  D., 
David  L.  Collier,  Wm.  H.  Doughertj,  W.  H.  WabI,  H.  D. 
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CORRESPONDENCE  OF  THE  ACADEMY. 

For  1870. 


January, — Madame  Charlotte  Erdmann,  announcing  the  death  of  Axel  Joa^ 
cbim  Erdmann.- 

Antonio  Stoppani,  announcing  the  death  of  Giuseppe  Stabile. 

J.  F.  Peck,  in  regard  to  white  fish. 

F.  W.  Putnam,  in  regard  to  the  McNiel  collection  of  reptiles. 

P.  E.  Gibbons,  in  regard  to  a  snake  sent. 

Geo.  Daridson,  with  specimens  sent. 

H.  E.  van  Rijgersraa,  in  regard  to  specimens  sent. 

J.  Hauxwell,  in  regard  to  arriral  of  boxes  sent  by  the  Academj. 

Geo.  Davidson,  in  regard  to  specimens  sent. 

Smithsonian  Institution; 

Kaiscrliche  Akademie  der  Wissenschaften  in  Wien ;    each  acknowledgingf 
receipt  of  Journal. 

Linnean  Society  ; 

British  Museum  ; 

Athenaeum,  Pall  Mall  : 

Nassauischen  Vereins  fiir  Naturkunde; 

Naturforschende  Gesellschaft  des  Osterlandes  zu  Altenburg ;    severallj  ac- 
knowledging receipt  of  Proceedings. 

Koniglich  Bayerische  Akademie  der  Wissenschaften ; 

Academic  Royale  des  Sciences  k  Amsterdam  ; 

Det  Kongelige  Daiisi\e  Videnskabernes  Selskab  i  Kjobenhavn  ; 

Geological  Museum  of  Calcutta  ;  severally  acknowledging  receipt  of  Journ. 
and  Proceedings. 

Senckenbergische  Nnturforschende  Gesellschaft  in  Frankfurt-am-Main ;  aC- 
knowledcring  receipt  of  Jour,  and  Proc.  and  sending  Pub.  in  return. 

Kaiscrliche  Akaciemie  dor  Wissenschaften  zu  Wien  ; 

Academic  Royale  ii  Amsterdam; 

Society  des  Sciences  de  Finlande  ; 

Universidad  de  Chile; 

Naturforschende  Gesellschaft  in  Emden  ; 

Mannheimer  Verein  fiir  Naturkunde  ; 

Naturforschende  Gesellschaft  in  Frankfurt-am-Main  ; 

Societe  des  Sciences  Naturelles  ; 

Aerztlichen  Vereins  in  Krankfurt-am-Main  ; 

Museets  Naturhistoriske  Afdeling  Bergen,  Norway  ; 

Observatoire  Physique  Central;  severally  with  publications. 

Fthruary. — Daniel  Turner,  announcing  the  death  of  Dr.  T.  H.  Turner. 

Smithsonian  Institution;  acknowledging  receipt  of  parcels  for  distribution. 

James  Orton,  in  regard  to  the  purchase  of  books. 

Wm.  Smith,  offering  to  collect  for  Academy. 

W.  E.  \V'ebV>,  in  reyjard  to  footprints. 

Smithsonian  Institution,  with  birds  from  Henry  Bryant's  collection. 

Wm.  Smith,  in  regard  to  a  snake. 

J.  E.  Carey,  in  regard  to  a  whale  ashore. 

Dr.  W.  Dunker,  acknowledging  receipt  of  books. 

Legation  Imp^riale  de  Russie  aux  Estate  Unis,  with  Geological  map. 


190  OOKKEBPOSSBHOE. 

AcKd«in7  or  ScitDCM  or  Ohicaso ; 
Euci  Init. ; 

N.  Y.  Suta  Librarj ;  leTcnllj  acknowledging  receipt  of  Praceadingo. 
Biiei  Inat. ; 
SmlthBoni&n  Init. ; 
American  Aatiquarian  Societj  ; 
LjciDin  ofNatantl  Histarj; 

N.  Y.  SUta  Llbruj ;  aeTerail;  &cknov1  edging  receipt  of  Jonnud. 
Libr&rj  of  Congress,  acknowledging  receipt  of  Joor.  &nd  Proc. 
K.  K,  Zoologilch-botanische  GeaelUcheft  in  Wien  ; 
Keiserlicbe  Akedemie  der  Wiaeenacbaften  in  Wien  ; 
8oci<t£  Bollandeiie  i  Harlem  )  eeTerstlj  with  publication. 
March. — Smitbaoniao  Inet.,  wilh  rulee  for  sending  pacliegei, 
James  H.  Lea,  preecnting  tbe  berbarium  of  Tbomae  O.  Lea. 
Chu.  F.  Halt,  in  regard  to  Arctic  vojnge. 
NatarForscbeiide  Verein  in  Btilno  ; 
Aeademj  of  Sciences  of  Cbicago  ; 

Smithsoniao  Inst. ;  serernUj  ai-k  now  I  edging  receipt  of  Proc. 
Smitheonian  Tnat ;  acknowledging  receipt  of  Joamel. 
American  AQtiquarian  CJocietj,  acknowledging  receipt  of  Jour,  aod  Proc. 
Akademie  der  Wissenachiiflen  Miincbpo  ; 
Soci6t£  Rojale  Hoagroiae  des  Sciences  !4aturelles ; 

Inatitation  Rojrale  Ueteorologiqiie  Paja-Bas  ;   severall;  with  pnbUcationi. 
April — Smithsonian  Inst.  ; 

Ljcenm  of  Natural  Hiatorj ;  eacb  acknowledging  receipt  of  Proc. 
British  Museum,  acknowledging  receipt  of  Jour,  and  Proc. 
Geological  Museum  of  Calcutta: 
Socift*  Eiilomologique  de  France  ; 

Naturwissenschaftliche  Verein  zu  Bremen;   seTetally  with  pnblicallona. 
Kay. — Smithsonian  Inst.,  presenting  birds. 

R.  Insiituto  di  IJcienze  Letlere  ed  Arti  in  Venezia,  acknowledging  receipt  of 
Proceedinfcs, 
Gesellichaft  der  Wissenscbaften   Pcag,  acknowledging  receipt  of  Journal. 
ikiological  Society  of  London  ; 

Rojral  Socieljr  of  London  ;   each  acknowledging  receipt  of  Jour,  and  Proc. 
Soci^t^  Rojale  de  Zoologie  i  Amsterdam  | 
Soci^t^  desScii  '■  
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September. — W.  Webster  Butterfield,  M.  D.,  asking  for  copies  of  Bj-laws  and 
list  of  Members. 

Magyar  Tudom&njos  Akademia  Pest,  acknowledging  receipt  of  Proc. 

Oetoher. — H.  Weir  Workman  ; 

Wm.  B.  Rogers,  Jr. ; 

Greene  Smith  ;  severally  acknowledging  election  as  members  of  the  A.  N.  S. 

A.  E.  Buckf  in  regard  to  a  lamprej  eel. 

Smithsonian  Inst.,  acknowledging  receipt  of  box. 

American  Geographical  and  Statistical  Society ; 

Museum  at  Bergen,  Norway  ; 

California  Academy  of  Sciences  ; 

Athenaeum  Pall  Mall  ; 

Lyceum  Natural  History ;  scTcrally  acknowledging  receipt  of  Proceedings. 

Naturforschende  Gesellschaft  in  Emden,  with  publications. 

November. — Temple  C.  Harrison,  asking  fer  copy  of  By-laws. 
British  Museum  ;  , 

Anthropological  Society  of  London  ;   each  acknowledging  receipt  of  Proc. 
Koninklijke  Natuurkundige  Vereeniging  in  Nederlandsch-Tndie  k  Bataria; 
Det  Kongelige  Danske  Videnskabernes   Selskab  Gopenhagne;    each  with 
publications. 

Number  of  letters  received  1870,  127. 
"         "        ♦•      written        "       66. 
Number  of  members  elected,  37. 
«       "      correspondents,    5. 

EDWARD  D.  COPE 
Corresponding  Secretary. 
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DONATIONS    TO    THE    LIBRARY. 


JOURNALS  ANO  PERIODICALS. 

3WBDBN. 

OhrigtJBDia.     ForhftadliDgar  i  VideDSkabi-Selakftbet  1  Chrittlftnik.    Aw,  I8SS. 

From  tbe  Social;, 
ForhBadlin|;>r  red  de  SkandiDavUke  NBtnrforikeres  Tlende  Mode  i  Cbrii- 

tUniK  (n  dao  4dc  til  den  lOde  Juli,  186S.     Prom  Ihe  Societ;. 
Del  K.  Norgke  FredaHkt  DniTectitelB  AarsberttDing  for  Asret,  1868.  From 

the  Societj. 
Njt  Uftgaiin  for  NatDrTideDikaberoes  ndgiTes   af  den  pb;aiOKr>phiike 

ForaoinK  i  ChriBliBTii&.     6de  Binds,   I,  2,  3  and  4  Belle.     From  tbe 

Society. 
Norske  Meteorolugisk  Asrbog  for   1SG8.     2den  Asrgaag.     From  tbe  Ob- 

■erv story. 

DENMARK. 


Copi 


ci^te  Hojale  des  Antiquairai  dn  Nord.    Koi 
-       ~      Q  the  Societv. 

sbemes  ^elbkaba.      1868,  Noi.  S  ft 
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de  rObserratoire  PhjBiqne  Central  d«  Ruasie  publi^es  par  H. 

"Vild.     Add^o,  1865.     From  the  author, 
/mlarctbericht  dee  Pbjsikaliscbe  Central-Obserratoriams  fQr  1869.    Von 

IB.  Wild,  1870.    From  the  Editor. 
M^noirei  de  TAeademie  Imperiale  des  Sciencef.     1e  S^rie.    Tome  XIII,^ 

*'o.  8,  to  Tome  XV,  No.  «.     From  the  Society. 
Bwlletin  de  TAcad^mie  Imp6riale  des  Sciences.    Tome  XIY,  No.  1,  to 

Tome  XV,  No.  2.    From  the  Society. 

HOLLAND. 

AM^rdam.    Ja^rboek  ran  de  K.  Akademie  ran  Wetenschappen,  gevestigd  te 

Amsterdam.     1868.     From  the  Society. 
"Htt«.    ArchlTes  N^erlandaises  des  Sciences  Exactes  et  Natnrelles.    Tome 

IV  and  Tome  V,  Nos.  1,  2  and  3.    1870.     From  the  Publishing  Society. 
V^cht.     Nederlandsch  Meteorologisch   Jaarboek   voor  1869.      21er  Jahrg. 

Iste  Deel.     1869.     From  the  Meteorological  Institute. 

GERMANY. 

'^Ueiborg.    Mittheilungen  ans  dem  Osterlande.    19er  Band,  les  und  2e8  Heft 
^       1869.     From  the  Publishing  Societies. 

^^lin.    ArchiT  fur  Naturgeschichte.     35er  Jahrg.,  No.  2,  to  36er  Jahrg.,  No. 
2.     1869.     From  the  Editor. 
Berliner  Entornologische  Zeitschrift.     Herausgegeben  von  dem  Entomo- 
logischer  Vereine.      13er  Jahrg.,  1869,  3es  and  4e8  Vierteljahresheft. 
1870,  les  and  2es  Heft.     From  the  Society. 
Mooatsbericht  der  K.  P.  Akademie  der  Wissensclaften.     Nov.,  1869,  to 

Juli.  1870.     From  the  Society. 
Zeitschrift  der  Deutschen  Geologischen  Gesellschaft.     XXI  Band,  4  Heft, 

to  XXII  Band.  3  Heft      From  iho  Society. 
Zeitschrift  fiir  die  Gcsamniten  Naturwissenschaften.    Herausgegeben  von 
dem  Naturw.  Vereine  fiir  Sachsen  uini  Thiiringen   in   Halle.     Jahrg., 
1869.     33er  und  34er  Band.     Ncue  Folgc.  ]b7t.     Band   1.     From  the 
Society. 
Siuungs-Bericht   der   Gesellschaft   Naturforscbender    Freunde.      Jahre, 

1869.     From  the  Society. 
Wocbenschrift  des  Vereines  zur  Beforderung  des  Gartenbaues  in  den  K. 
P.  Staat«>n  fiir  Gartnerei  und  Ftianzeokunde.     XllJahrg.,  1869.     From 
the  Editor. 
^BS.  Verhaudlungen  des  Nflturhistori-chen  Vereines  der  Preussischen  Rhein- 
laode  und  Westphalens.     2(;er  Jahrg.,  3e  Folge.      6  Jahrg.,   1  and  2 
Bafte.     1869.     From  the  Society. 
^nsDichweig.     Archiv  lur  Authropologie.   4erBand,  1870,  les  und  2e8  Vier- 

teijabr»heft.     From  the  Wilson  Fund. 
wnjfD.    Abhandlungen    herauspe^iebi  u  vom  Naturwissenscfaaftlichen  Ver- 

eine.     2  Bd.,  2  Heft.     1870.     From  the  Society, 
■f^ftn.    Verhandlungen  des  Niiturforschcnden  Vereines  in  Briion.    VII  Band. 

1868.     From  the  Society 
Cmi«1.    Journal  fur  Orniihologie.     XVII  Jahrg.,  Heft  VI.,  XVIII  Jahrg.,  Heft 

I,  II  and  III.     1869—1870.     Purchased. 
'''••den.    Sitzungsberichte  der  Naturwisscnscbaftlichen  Gesellschaft  Isis  in 

Dresden.     Jahrg.,  1869,  No.  7,  to  1870,  Juni.     From  the  Society. 
••^0.    Vieroodfunfzigster  und   26er   Jnhresbcricht  der  Naturforschenden 

Getellschaft.     1868—1869.     From  the  Society. 
'^fan,  A.   M.     Der.Zoologische  Garten.     X  Jahrg.,   1869,  No.  7,  to  XI 
Jahrg.,  1870,  No.  6.     From  the  Editor. 
Jabresbericbt  aeber  die  Verwalting  des  Medicinalwesens  der  Stadt  Frank- 
fort, A.  M.     X  Jahrg.     1866.     From  the  Publishing  Society. 
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AbhandluDgiD,  h«r&n)geKeb«a  dsr  SenckenberipsebBii  NatDifonebftadBn 
Oeiellicbaft.     Ten  Bftndeg,  las  and  2ei  H«ft.     1869.    From  the  Socict}-. 
Bericfate  )ib«r  die   Seackvubergische  Kslnrfonchende  Qeicll«chkft  tod 
JuDi,  1B6B,  bU  Juai,  1SS9.     From  the  Societj. 
Freiburg.     Berichu  fiber  die  Verh&adlaageti  der  Nfttnrfonchendea  Getell- 
■  icbftft.     Bead  V,  Heft  II.     1869.     From  the  Society. 

CUttiDieD.     NecbricbtFa  roa  dcr  K.  Qesellictaaft  der  WiaienechtfteD  and  der 
Oeorg-AugQita  nniTeraitil  aug  dim  Jehre,  ISES.     From  the  Society. 
Altroaomiicbe  Uitlbeilnngea  Ton  K.  Stemirarte  lu  Gfittingeil.    Bermnt* 
(^egebea  roa  der  K.  Qeiellicbaft  der  WiiseaBcbaften  la  QottlDgsa.    ler 
Tbeii.     1869.     From  the  Sociat;. 
GuBtrow.     Arcfair   dcB  Vereias  der  Frennda  der  Natnrgeicbicbte  In  Ueklen* 

bnrg.      ajJabr.     From  the  Societj. 
HaoDorer.    AchtMbnter  uail  ISer  Jabreabericbtder  Naturbiitoriacben  Qesell- 

Bcfaaft.     1869,     From  the  aociat.T. 
EOniEibarg.    Suhrirten  der  K.  Phjaikuliscb-OkonomiBcben  Qesallscbafl.     ISer 
Jahrg.,  and  19er  Jabrg.,  late  and  2t  Abtb.,  1B6S.    3De>  Jahrg.,  t  and  1 
Ablh.    From  tbe  Societj. 
Leiptig.     Bericbt  uber  die  Verliandlungen  der  K.  Sachaischen  QeBellachan 
der  Wiageuscbarten  m  Uipiiig.    Uathemaiisch-Pbfsiacbe  Claaae,  186T, 
til.  IV;    1868,1,111;    1S69,  I.      From  the  Society. 
AbhaDdluoecD  of  tbe  eame.     IX,  [.  and  II      18S9.     From  tbe  Society. 
Zeitscbrifi  riir  Wieaenacbaftlicbe  Zoologie.     I9er  Baad,  4ea  Heft,  lo  30et 

Band,  3es  Hell.     Purcbaaed. 
Jabrbiicber  fur  WiaBeDBchaftticheo  Bolaoik.     Ter  Band,  3eB  HefL     1869. 
Purcbaaed. 
LQnebDrg.    Jabreabericbt  dri  Nalurviaseaacbaftlichen  Veraina  fUr  dM  Fftr- 

Btiatbum  Liinehurg.     Ill  und  IV.     From  the  Societj. 
Uanabeini,     FunfnDddreisaigstrr  Jabresbericbt  dea  ManobeiiDet  Vareina  ffir 

Naturkunde.     1869.     From  tbe  Society. 
H^rbari;.     SilzuagBbericbte  der  Geeellachaft  lur  BeF&rdeniag  der  geBammten 
Naturwissenacbaflen  in    H&rburg.     Jabrg.     1866—1867—1868.     From 
tbe  Society. 
Scbrifteo  der  Oeaetlachart  znr  befcerdaruog  der  geaammten  NatiirwiBBea- 
acbBflea  eu  Uarburg.     Supplement  Heft,  III,  IV,  und  V.     From  the 

Hanicb.     Apnalen  der  K.  Sternwarte  bej  MiiDcheu.     XVII  Baud  aod  IX  Snp- 

plemenlband.     1869.     r'rom  tbe  Obserratory. 
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• 

Abhaadlongen  of  the  same.  Sechste  Falge,  3er  Band.  From  the  Society. 
iUjgmlrarf.    Gorrespondeny-BIatt  des  Zoologisch-Mineralogischtn  Vereinei 

in  Ragentbnrg.    23er  Jahrg.     1869.    From  the  Society. 
Flera  Oder  Allgemeine  Botaoische  Zeitang  heraasgegeben  Ton  der  K.  B. 

Botanischen  Geseilschaft.    Nene  Reihe,  XXYII,  Jahrg.     1869.    From 

the  Society. 
KtaaHfart.    Nenes  Jahrbnch  fSr  Mineralogie,  Qeologie  nnd  Paleontologie. 

Jahrgaogf  1869,  6eB  Heft,  to  1870,  5e8  Heft.     From  the  Editor, 
i^rasa.  Mittheilangen  der  AnthropologiBcheo  Geseilschaft  in  Wien.   1  Band, 

Probennnmer,  Nos.  2  and  3.    From  the  Society. 
Sitiangfberichta  der  K.  Akademie  der  Wisseoschaften.    Mathematisch- 

Natarwisseoschaftlichen  Classe.     58  Band,  Ist  Abth.,  to  60er  Band,  1, 

2  Abth.,  I  and  II  Heft.    From  the  Society. 
Denkschriften   der  K.   Akademie   der  Wissenschaften.     Math.-Natnrw. 

Classe  29er  Band.     1869.     From  the  Society. 
Verhandlnngen  der  K.  R.  Geologiscben  Reicbsanstalt  No.  10, 1869,  to  No. 

9,  1870.    From  the  Bureau. 
Jabrbuch  of  the  same.    Jahrg.,  1869,  XIX  Band,  No.  3,  to  1870,  XX  Band^ 

No.  1.     From  the  Bureau. 
Verhandlnngen  der  K.  K.  Zoologisch-Botanischen  Geseilschaft  in  Wien. 

Jahrg.,  1869.    XIX  Band.     From  the  Society. 
Scbriften  des  Vereines  zur  Verbreitung  NaturwissenschafUichen  Kennt- 

nisse  in  Wien.    Bands  II— VIII.     From  the  Society. 
Wfbtbnrg.    Verxeichniss  der  Bibliothek  der  Physikalisch-Medlcinischen  Ck- 

sellschafu     1869.     From  the  Society. 
Ytrhandlnngen  of  the  same.    Neue  Folge,  1  Band,  4  Heft,  1869.    From 
^  the  Society. 

SWITZERLAND. 

B«n.  Mittheilungen  der  Naturforschenden  Geseilschaft  aus  dem  Jahre.    1869. 

No.  684—711.     1870.     From  the  Society. 
OncTA.    Biblioth^ue  Universelle  et  Revue  Suisse.     Archives  des  Sciences 

Physiques  et  Naturelles.     Nouvelle  Periods.     Tome  36me,  No.  143,  to 

Tome  38,  No.  152.     From  the  Editor. 
UuiaDe.     Bulletin  de  la  8oci6t^  Vaudoise  des  Sciences  Naturelles.     Vol. 

X,  No.  62.     1869.     From  the  Society. 
Xtvebatel.     Bulletin  de  la  Soci^t6   des  Sciences   Naturelles  de   Neuchatel. 

Tome  VIII,  2me  Cahier.     1869.     From  the  Society, 
aoletharn.     Verhandlnngen  der  Schweizerischen  Naturforschenden  Geseil- 
schaft.    53  Jahresversammlung.     1869.     From  the  Society. 
8t  Gillen.     Bericht  iiber  die  Tbiitigkeit  der  St.  Galliscben   Naturwissen- 

icbaftlichen  Geseilschaft  w&hreod  des  Vereinsjahres  1867—1868.  From 

the  Society. 
Zvich.   Vierteljahresschrift  der  Naturforschenden  Geseilschaft.    Her  Jahrg., 

I~4es  Hefl.     1869.     From  the  Society. 

BELGIUM. 

Bruellss.    Annnaire  de  I'  Academic  Royale  des  Sciences,  des  Belles-Lettres 

et  des  Beaoz-Arts   de   Belgique.      1870.      36me   Ann^e.      From   the 

Society. 
Bslletin  of  the  same.    38me  Ann^e,  2me  Ser.  Tomes  27  and  28,  1869. 

From  the  Society. 
Mtnoires  Couronn^s  of  the  same.     Col.  in  8vo  Tome  XXI,  Col.  in  4to 

Tome  XXXIV.     From  the  Society. 
MiTiin.    Annuaire  de  I'Universit^  Catholiqoe.     1870.     34me  Ann^e.    From 

the  CJniTartity. 
■Ml.   Mteoiret  ei  Pnblioations  de  la  Soci6t6  des  Sciences,  dei  Arts  et  def 

Lettrw  da  Haioaut.     1869—1870.    From  the  Society. 


DONATIOHB  TO   UBBABY. 


FRANOa. 


Angari.  Himoiraf  (1«  la  Botitti  Acftdeniqas  de  UtioB  et  Loire.  Tomei  ZXI— 

XXIV.     Prom  th*  Society. 
Bordtaul.   SocieLJ  daa  Scieacei  Pbjiiqaet  et  NstarellM  da  Bordaau.    TomM 

T— VII.     1861—1869.     Eiiraic  de«  ProcAa-Varbaaz  des  Staacei,  pp. 

1—33.     From  th«  Society. 
Actei  de  I'Academie  Imperiale  daa  Sciences,  BelieB-Lettrea  et  Arts.     3e 

S£rie,  30a   Annie,  3aia  et  Ime  Trimegtra,  1868.     31a  AnnJe,  lar  Tri- 

meBtre,  1869.     From  ihe  Society. 
Actes  da  1&  3ociit6  LiDa^enae  de  Bourdeaai.   Tome  XXIV,  5a  et  6e  I>1ti. 

Toms  XXVII,  Ire  Purlie.     IBJi).     From  the  Society. 
LyOD.     Mimoitva   de   fAcademie   impiriale  des   Sciences,  Bellai-Lettrcs  et 

ArU.      Claase  dee   Scieocea.     Tome   ITme.     1869—1870.    Prom   the 

Society. 
Annales  de  la  Socijtd  Linn^enne  de  Lyon.     Aan^e,  1869.     Tome  ITMe. 

From  the  Society. 
Heu.     Bulletin  de  la  Soci£t£  d'Bistoire  Naturelle  du  Departament  de  la  Ho- 

Bella.     12me  Cahier,  18T0.     From  the  Society. 
Orleane.   Mimoirei  de  Is  Soci£ce  d'Agriculture,  Scieaci 

d'Orleana.     Seconde  S«rie.     Tome  Vlll,  No>.  1  ■ 

Society. 
Oberbonrg.     MAmoires  de  la  Soci^t^  Imp£riale  dea   Sciencea   Natarellei  de 

Cberbourjt.     Tomes  Xlll  et  XIV.     1869.     From  Ibe  Society. 
Paria.     Annales  de  la  8aci£t#  Enlomologique  de  Pranca.     4me  Seria.    Tome 

9ma.     1869.     From  the  Society. 
Aan&les  dea  Sciences  Niiturellea.     Botaoique,  Tome  X,  Nos.  3 — 6 ;  Tomef 

XI,  XII,  et  XIII  ;  Tome  XIV,  No.  1.     Purchased. 
Bnlletin  de  la  Soci«t6  Botanique  de  Fraace.    Tome  16me.    1869.     Comp. 

Rendu,  4—5.      ISTO.      I  Rer.  Bibl.  A— E.     From  the  Society. 
Bulleiia   Ueosuel   de  la   SociStj  Imp^riale  Zaologique  d'Acclimatation. 

2me  Serie.     Tome  VII,  Nob,  1-1.     Prom  the  Society. 
Aanales  des  Uiaes.     6me  S^rie.     Tome  XVI,  Be  et  3e  Livr. ;  Tome  XVII, 

Li»r.  1—3.     From  the  «inisler  of  Public  Works  in  France. 
Jonrual  de  Courhyliologie.     3e  Serie.     Tome  IX,  No.  4;  Tome  X,  Nog. 

2  et  3.      Paris,     1869.     From  the  Editors, 
Nouvellea  Archires  du  Museum  d'hiatoire  Naturelle  de  Paris.    1869.    3me 

et4me  Fasc.     Purchased. 
Nouvelles  lUlJorologiques,  publifes  sous  les  auspicee  da  la  SocUtg  U6- 
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flooa.     Bffemeridi  della  Societill  di  Lettnre  e  Conversazioni  Scientifichi. 

Anno  I,  Fmc.  I.     1870.    From  the  Society. 
JGu.   Memorie  del  R.  Istituto  Lombardo  di  Scienze  e  Lettert.    Classe  di 

Scienze,  Mathematiche  e  Natural!.     Vol.  X,  Fasc.  IV  and  Y ;  Vol.  XI, 

Fate.  I  and  II.     From  the  Society. 
Reale  Istituto  Lombardo  di  Scienze  e  Lettere.     Rendiconti.     Classe  di 

Science,  Mathematiche  e  Naturali.     Vol.  IV,  Pts.  II— X,  Serie  II;  Vol. 

I  and  11,  Nos.  I— XVI.     From  the  Society. 
Programma  del  R.  Istituto  Technico  Superiore  in  Milano  per  Tanno  Sco- 

lastico  1864 — 1869.     From  the  Institute. 
Anouario  del  Reale  Istituto  Lombardo  di  Scienze  e  Lettere.    1868.    From 

the  Society. 
Fllermo.    Giornale  di  Scienze  Naturali  et  Economiche  publicato  per  cura  del 

Ctinsiglio  di  Perfezionamento  annesso  al  R.  Istituto  Technico  di  Paler- 
mo.    Parte  I      Scienze  Naturali.     J  869.     From  the  Society. 
Tvii.    Atti  della  R.  Accademia  delle  Scienze  di  Torino.     Vol.  IV,  Disp.  1— 

7.     1869.     From  the  Society. 
Santl  dei  LaTori  Scientifici  Letti  e  Dischssi  di  Scienze  Morali,  Storiche  e 

Filologiche  delle  Reale  Accademia  delle  Scienze  di  Torino  dal    1859 

al  1865.     Torino.     1868.     From  the  Society, 
^tiict.  Atti  del  Reale  Istituto  Veneto  .di  Scienze,  Lettere  ed  Arti.   Tomo  13o, 

Diip.  1—10;  Tomo  14o,  Disp.  1—6,8  and  9.     Venezia.     1867—1869. 

Prom  the  Society. 
Menioria  del  Regio  Istituto  Veneto.  di  Scienze,  Lettere  ed  Arti.  Vol.  XIV, 

Part  II.     From  the  Society. 

GREAT  BRITAIN  AND  IRELAND. 

Ovblin.    The  Journal  of  the  Royal  Dublin  Society.     Nos.  38  and  39.    From 

the  Society. 
The  Transactions  of  the  Royal  Irish  Academy.     Vol.  XXIV.     Polite  Lit- 
erature, Part  IV  ;    Antiquities,  Part  VIII;    Science,  Parts  IX  to  XV. 

1867.     From  the  Society. 
Wisborgh.     Transactions  of  the  Royal  Society.     Vol.  XXV,  Part  11.     From 

the  Society. 
Proceedings  of  the  same.     Vol.  VI,  No.  77.     From  the  Society. 
Transactions  of  the  Edinburgh  Geological  Society.     Vol.  I,  Part  11.  1870. 

From  the  Society. 
Transactions  and  Proceedings  of  the  Botanical  Society.     Vol.  X,  Part  1. 

1869.     From  the  Society. 
'^•^.    Philosophical  and  Literary  Society.     The  Annual  Report  for  1869 — 

70.    From  the  Society. 
Report  of  the  Proceedings  of  the  Geological  and  Polytechnic  Society  of 

the  West  Riding  of  Yorkshire,  18G9.     From  the  Society. 
"^i^doo.     The  Annals  and  Magazine  of  Natural  History.     4th  Series.     Vol.  3, 

No.  18,  to  Vol.  4,  No  34.     From  the  Library  Fund. 
The  Atheneum  Journal,  Nos.  2189  to  2235.     From  the  Wilson  Fund. 
The  London,  Edinburgh  and  Dublin  Philosophical  Magazine  and  Journal 

of  Science.     Vol.  37,  4th  Series,  No.  251  to  Vol.  39,  Nos.  261  and  263  to 

267.    1869.     Purchased. 
Proceedings  of  the  Royal   Institution  of  Great  Britian.     Vol.  V,  Parts  5, 

6  and  7,  Vol.  VI,  Parts  1   and  2.     List   of    Members,  etc.      From    the 

Society. 
The  Food  Journal,  Nos.  1—10,  Vol.  1.     1870.     From  the  Editor. 
The  Ibis.     New  Series.     Vol.  V,  No.   20,  to  Vol,  VI,  No.  23.     From  Ihe 

Wilton  Fund. 
Notes  and  Queries.    Part  XVII,  4th  Series,  to  XXXIII.     From  the  Editor. 
The  Journal  of  the  Royal  Asiatic  Society  of  Great  Britain  and  Ireland. 

New  Seritt.    Vol.  IV,  Part  2.     1870.    From  the  Socittj. 


H  DOITATIOKa  TO   UBRABT. 

Joaroal  of  tht  SUtiitiMl  Societj  of  London.    Vol.  ZXZII,  Part  IV,  Dae., 

1S69.    From  tbe  SocUt;. 
Tha  Qiurterlj  Joanial  ofthB  Qsological  Soeiet]r.  Vol.  XXVI,  ^rU  I  mat 

3.     From  ths  Societf. 
The  Joaroftl  of  Aoktonj  uid  Phj»iolaj[j.     Id  Serial.      Hot.  4,  B  uid  S. 

Pnrchued. 
Stlan.     Koi.  19,  23— ^B,  37,  40,  43—48  and  bl.     From  tha  Editor. 
Tfae  Joar«&l  of  the  Chemicai  Societj.     From  Jolj,  1869,  to  Oct.,  IBTO. 

Prom  the  Uocietj. 
Trabncr'a  American  aod  Oriental  Lileiu;  Record.     Noi.  53—60.     From 

the  Publisleri. 
The   Stadent  and   Intelleclaal  Obserter.     No.  34,  Jao.,  IBTO,  to  No.  4, 

New  Series.     From  the  Kditor. 
Engliah  Mechanic  and  Nirror  of  acienca.     Vol.  XI,  Noa.  376—383.    From 

the  Kdilor. 
Report  of  the  tbirtj-ointh  masting  of  Che  Britlah  AMOciation  for  tfae  Ad- 

Tancament  ef  Science.     1969.     Purchased. 
Palttontological  Societj'a  Publications.     Vol.  XXIII.     IiBaed  for   1869. 

Prem  the  Wilson  Fund. 
Tfaa  Journal  of  the  Societj  of  Arte  and  of  tha  Institution  in  Union.     Vol. 

XXII,  lesd.     From  the  Societj. 
Proceedings  of  the  Rojal  Societj,     Vol.  XVII,  Ho.  110,  to  Vol.  XVin, 

Ko.  na.     From  the  Societj. 
'  PfailoBopbical  Transactions  of  the  same,  1869.     Vol.  1S9,  Parts   1  and  I. 

From  the  Societj. 
Proceedings  of  the  Rojal  Geographical  Society.   Vol.  XIII,  No.  1,  to  Vol. 

XIV,  No.  1,  1868.     From  tba  Societj. 
Journal  of  tfaa  same.     Vol.  39      From  tha  Societj. 
Proceedings  of  the  Zoological  Society.     1885,  Pari  III.     1867,  Part   I. 

1863,  Partfl  II  and  III.     From  tha  Societj. 
Transactions  of  the  same      Vol.  Vli,  Parts  I  and  2.     From  the  Societj. 
Proceedings  of  the  Linnenn  Socieij.     Sessiool  1S6S— 69,  18S9— TO. 
Journal  of  the  eame.    Botany,  Vol.  X,  No.  48  ;  Vol.  Xt,  Noa.  49—03,  and 

Vol.  XII.     Zoology.     Vol.  X,  Nos.  43—48,  1869. 
The  Transactions  of  tbe  Linoean  Society.     Vol.  XXV,  Part  1, 1869.  Front 
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TraofActiont  of  the  Chicago  Academy  of  Sciences.     Vol.  I,  Part  2,  1869. 
Proffl  the  Society, 
-bdiioipolit.    The  Indiana  Journal  of  Medicine.     Vol.  I,  No.  8.     From  the 

Editor. 
Uoiirille.    The  Jonrnal  of  Science,  Nov.,  1870.     From  the  Editor. 
KewHaTeo.    The  American  Journal  of  Science  and  Arts.     2d  Series.     Vol. 

49,Nof.  145—150,  1870.     From  the  Editor. 
I«r  York.    New  York  Medical  Journal.     Vol.  X,  No.  4,  to  Vol.  XII,  No.  4. 
From  the  Editor. 
The  Medical  Record.     Xos.  92  and  93.     From  the  Editor. 
The  Journal  of  Applied  Science.     No.  5,  Vol.  I,  May,  1870.      From  the 

Editor. 
The  Chemical  News  and  Journal  of  Physical  Sciences.    Vol.  VI,  Nos.  2 — 6, 

1870.     From  Messrs.  Townsend  &  Adams. 
The  American  Chemist.     Vol.  I,  Nos.  2— G,  1870.     From  the  Editor. 
Aanals  of  the   Lyceum  of  Natural  History  of  New  York.     Vol.  IX,  No. 

7—10,1869.     From  the  Society. 
Proceedings  of  the  Lyceum  of  Natural  History  in  the  City  of  New  York. 

Vol.  I,  Pp.  1—44.     From  the  Society. 
First  Annual  Report  of  the  American  Museum  of  Natural  History.    From 

the  Trustees. 
The  American  Gas-Light  Journal.     Vol.  XII,  No.  7,  to  Vol.  Xllf,  No.  10. 

Prom  the  Editor. 

Bulletin  of   the  Torrey  Botanical  Club.     Nos.    1 — 10.      From    Thomas 
Meehan. 
Philtdelphi*.      American  Journal  of  Pharmacy.     Vol.   42,   Nos.    1 — 6.      3d 
Series,  Jan.,  1870.     From  the  Editor. 
Proceedings  of  the  American  Pharmaceutical  Association. 
The  Gardener's  Monthly.     Vol.  XII,  No   2.     From  the  Editor. 
The  American  Journal  of  Medicul  Sciences.  Nos.  117 — 120.     New  Series, 

Jan.,  1870.     From  the  Editor. 
The  Medical  News  and   Library.      Vol.   28,  Nos.  328—336.     From    the 

Editor. 
The  Dental  Cosmos.     New   Series.     Vol.  XII,   Nos.   1—12,  1870.     From 

the  Editors. 
The  Gardeners  Monthly.     Vol.  XII,  Nos.  1 — 12.     From  the  Editor. 
Proceedings  of  the  Academy  of  Natural  Sciences.     No.  3,  18G0,  to  No.  I, 

1^70.     From  the  Publication  Committee, 
i^cientilic  Journal.     New  Series.     Vol.  I,  No.  I,  to  Vol.  II,  No.  3.     Prom 

the  Editor. 
Proceedings  of  the  American  Philosophical  Society.  Vol.  XI,  Nos.  82 — 84, 

1870.     From  the  Society. 
Transactions  of  the  same.     Vol.  XIV.     New  Series,  Part  2,  1870.     From 

the  Society. 
The  Penn  Monthlr  Magazine.     Nos.  4—12,  1870.     From  the  Editor. 
^*«oi.    The  American  Nalunilist.     Vol.  Ill,  No.  11,  to  Vol.  IV,  No.  2.     From 
the  Library  Fund. 
Bulletin  of  the  Essex  Institute.     Vol.  I,  No.  5,  to  Vol.  II,  No.  8.  From  the 

Society. 
Eisex   Institute  Historical  Collections.     Vol.  X.  Part  1,  18G9.     From    the 

Society. 
Proceedings   and  Communications  of  the  Essex  Institute.     Vol.  VI,  Part 
I.  1S*;8.     From  the  Society. 
^«>  Fraucidco.     The  California  Farmer  for  1870.     From  the  FMitor. 

Prtfi*eedinir!»  of  the  California   Academy  of  Sciences.     Vol.  IV,  Part  2, 
1870.    From  the  Society. 
8^  Louis.     The  American   Entomologist  and  Botanist.  Vol.  II,  Nos.  3 — 11, 
1870.     Purchased. 
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Wuhlni^n.     Honthlj  Report  of  tb«  Baron  of  StatiMiN,  TreMUj  DepMt- 
menL    Not.  3  to  11,  1S69— 70.     From  tb«  DepaffiBcat. 
SmlthtODUn  Cootribntiou  to  Koowled;^.     Vol.  XVI.    From  tbc  I«rtitm- 

tion. 
SmithtoDiaa  HiuellkneoDi  Oollcctioii*.     Toil.  Till  and  IX.     Fnm   Ibe 

InatilntioQ. 
Annaal  Beport  of  th«  Snrgeoa  General,  U.  3.  A.,  ISTO    From  the  Anthoi. 
Worceiter.     Proceedings  of  the  American  Antiquarian  SocietT.   Oct.  II,  1869, 
April  ZT,  16T0.     From  the  Sociel;. 

CAS ADA. 

Halifax.      Proceeding!    and  Transaction!   of  the  Sota  Scotia   loatitnta  of 
Natural  Science  of  Balifaz,  Nora  Scotia.     Vol.  IE,  Part  3.     Prom  tha 

Montreal.     The  Canadian  N'alaraliai.     New  Scriei.     Vol.  IV.  No*.  3  and  4  ; 

Tol.T,  No.  1,  S«pt.,  1869.     From  tba  Kditora. 
Qnebec.     The  Canadian  Joarnal  of  Science.  Literatare  aad  Bittor^.   Tol.  SIl, 

Nos.  3,  6  and  10.     From  ibe  Gdliorj. 
TrantacliOD!  of  the  Literary  and  Historical  SocietT.  SeasionBof  1869 — TO. 

Nrir  Bene*,  Part  7.     From  the  Societj. 
Toronto.     The  Canadian   EatomologiM.     Vol.  It,  Noa.  4 — 9,  ISTO.     From  the 

Editor. 

SOUTE  AUERICA. 
Bueno!  Aires.     Analei  del  Muieo  publico  de  Buenos  Aires.     Entrega!  Sezta 

et  Septima,  1860.     From  the  Husenm. 
Sautiago  de  Chile.     Anales  de  la  Cnivergidad  de  Chile,  1867  and  ISeS.    From 

the  Universitj. 

ASIA. 
BataTia.  Natnnrknudig  Tijdichrlft  Toor  Nederlaodach  Indie,  nitgegerea  door 
de  E.  Natuurknndige  Vereeniging  in   Xaderlaudsch  Indie.      Deel  30, 
Zesde  Serie.     Deel  V,  Afl.  3—6,  1866.     From  the  Society. 
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/r.,  J.  H.  Redfield,  IsaAC  Lea,  Wm.  S.  Yaaz,  Thos.  Meeban,  E.  Duraad 

and  Chas.  Sch«ffer.  M.  D. 
Iwra  X.  Alf.  Preadhomme  de.   Description  d'aae  noavelle  espdce  Americaioe 

da  ](eDre  Caiman.     From  the  Author. 
Notice  Bur  des  debris  de  Cheloniens  faisent  partie  des   Collections   da 

Mns^e  Royal  d'Histoire  Naturelle  et  provenant  des   Terrain   Tertiaires 

det  environs  de  Bruxelles.     From  the  Author. 
Mlej,  F.  H.     Geology  of  Vermilion  County.     From  the  Author. 
BrintOQ,  D.  O.     Contributions   to  a  Grammar  of  the  Muskokee   Language. 

1870.     From  the  Author. 
BroDDf  Dr.  H.  G.     Klassen  und  Ordnungen  des  Thier-Reichs.     5er  Band,  11, 

12  k   13  Lief.     6er  Band,  IV  Abth.     Leipzig,  1870.     From  the  Wilson 

Fund. 
Byii^n,  Kew.  Cyrus.     Grammar  of  the  Choctaw  Language.     Edited  by  D. 

G.  Brinton,  M.  D.     From  the  Editor. 
CipcIIini,  Prof.  Cav.  Gior.     Ricordi  di  un  Viaggio  Scientifico  nell'  America 

Septentrionale  nel  1863.     Bologna,  1867.     From  the  Author. 
Possili  lofraliassici  dei  Intorni  del  Golfo  della  Spezia.     Bologna,  1866. 

From  the  Author. 
Les  Phyllites  Cr^tac^es  du  Nebraska.     From  the  Author. 
Oiacimenti  Petroleiferi  di  Vallacbia  e  loro  rapporii  coi  terreni  terziari 

dell  Italia  Centrale.     Bologna,  1868.     From  the  Author. 
Oitilogae  of  books  added  to  the   Library  of  Cvingress  from  Dec.  1,  1868,  to 

Dec.  1,  1869.     Washington.     From  the  Librarian. 
Cttalogue  of  the  Maps  of  the  British   Possessions  in  India  and  other  parts  of 

Asia.     Tjondon,  1870.     From  the  Secretary  of  State  for  India. 
CitAlogne  of  Scientific  Papers,  1800 — 1863.     Compiled  and  published  by  the 

Royal  Society  of  London.     Vol.  Ill,  1869.     From  the  Society. 
Conrad,  T.  A.     Descriptions  of  new  fossil  shells  of  the  Upper  Amazon.     From 

the  Author. 
Cope,  E.  D.     Second  addition  to  the  history  of  the  Fishes  of  the  Cretaceous 

of  the  U.  S.     From  the  Author. 
Fourth  Contribution  to  the  History  of  the  Fauna  of  the  Miocene  and  Eo- 
cene Periods  of  the  United  States.     From  the  Author. 
On  the  Hypothesis  of  Evolution.     From  the  Author.  • 

Cottuu  et  Triger    Kchinides  du  Departement  de  la  Sarthe.  Paris,  1855 — 1869. 

From  the  Wilson  Fund. 
Credner.  Dr.  H.    Geognostische  Aphorismcn  aus  Nord-Amerika.   Taf.  I.   From 

the  .Author. 
Die  Torsilurischen  Gebilde  der  Oberen  Halbinsel  von  Michigan  in  Nord- 

Amerika.     From  the  Author. 
^n,W  H.  and  H.  M.  Bannister.     List  of  the  Birds  of  Alaska,  with  Biogra- 

phical  Notes.     From  W.  H.  Dall. 
*^a,  Jm.  D.     On  the.  Geology  of  the  New  Haven  Region.     1870.     From  the 

Author. 
Mdfon,  Geo.     United  States  Coast  Survey.     Pacific  Coast  Pilot  of  Alaska 

(Part  First).   Coast  Pilot  of  California,  Oregon  and  Washington  Terri- 
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ACADEMY  OF  NATURAL  SCIENCES. 


Jan.  3(/,  1870. 
Director  S.  W.  Mitchell,  M.D.,  in  the  Chair. 
Eighteen  members  present. 

Di.  MrQuiLLiN  exhibited  the  skall  of  a  hedge-hog,  in  which,  owing  to 
^^sctQit  of  the  left  lower  incisor,  the  superior  incisor  of  that  side,  failing  to 
^^t  with  its  antngOBist,  hkd  formed  a  complete  circle,  the  apex  of  the 
^th  penetrating  the  right  upper  maxilla  jnst  in  fVont  of  the  molars.  The 
'^SbtQpper  incisor  also  had  been  fractured,  and  the  inferior  incisor  of  that 
*iQehid  grown  to  more  than  tw^ice  the  usual  length,  and  assumed  the  form 
^f  MQik.  The  skull  of  a  squirrel  was  also  shown,  in  which,  owing  to  a 
'»Bilar  Btcident,  the  superior  incisors  had  formed  a  complete  circle  and 
'^•'OHraied  the  upper  maxilla. 


Jan,  17  th, 
Director  S.  W.  Mitchell,  M.D.,  in  the  Chair. 

fourteen  members  present. 

^t.  3lcQriLLKif  exhibited  the  pulp  of  a  lower  molar,  with  the  vessels  natu- 

^^y  iajected.     The  principal  points  of  interest  connected  with  the  specimen 

•*■*  the  dentinal  fibrili,  which  were  quite  evident  under  the  microscope, 

'^''^jecting  from  a  fragment  of  dentine.     In  commenting  on  the  specimen,  the 

*P««ker  stated  that  these  fibrili,  which  are  located  in  the  dentinal  tubuli,  were 

^^t  obterTed  tome  eight  or  ten  years  ago  in  the  human  teeth  by  John  Tomes, 

^'^-S.,  of  London,  who  regards  them  as  the  continuation  of  the  nerves  of  the 

^^^ial  pulp,  and  accounts  for  the  exquisite  sensibility  of  the  dentine  in  exca- 

MiQg  decay  from  the  cavity  of  a  tooth,  by  impressions  made  upon  these  fila* 

^^oti.     The  speaker  would  not  pretend  to  assert  that  this  was  an  untenable 

^^sitiuo,  but  be  inclined  to  the  opinion  that  the  dentinal  fibrili  are  to  be  re- 

^^fded  as  post  mortem  results  occurring  after  the  extraction  of  a  tooth,  and 

*V^^  to  the  coagulation  of  the  fibrine  of  the  liquor  sanguinis  circulating  in  the 

''^ntinal  tubuli  during  life.     In  the  removal  of  pulps  from  the  teeth  when  de- 

^^(aliied  by  arsenical  application,  or  breaking  up  a  tooth  after  extraction,  he 

^^<i  fomnd  no  difficulty  in  separating  the  pulp  from  the  dentine,  which  would 

^^rdly  be  poiiible  if  the  nerve  fibres  passed  into  the  millions  of  tubuli  in  the 

^iktinc,  or  under  such  circumstances  an  attachment  would  be  formed  ex- 

^*«dingly  difficult  of  separation. 

A  large  plaster  model  of  an  incisor  tooth,  with  a  vertical  section  showing 
^^«  arrangemtikt  of  the  enamel,  cementum,  dentine,  pulp  cavity  and  pulp,  was 
tticd  in  Uluttrftilon  of  the  remarks. 


2  PROGEEDINOe  OF  THE 

Feb.7tL 

Viee-Director  W.  Pepper,  M.D.,  tn  the  Chair. 

Fourteen  members  lu-eaent. 

Mr.  W.  H.  Walmsley  exhibited  mounted  Bections  of  a  tMticle 
removed  from  a  so-called  hermaphrodite,  who  otherwise  presented 
the  external  configuration  of  a  woman,  and  who  was  looked  upon 
in  society  as  a  female.  The  testicle  exhibited  tubular  structure, 
and  waa  removed  at  the  patient's  request. 

Mb.  T.  W.  Starr  exhibited  a  elide  showing  malfonnalion  in  a 
spider,  which  had  eight  legs  and  nine  feet 

Feb.  2ith. 
Director  S.  W.  Mitchell,  M.D.,  in  the  Chair. 
Eleven  members  present. 

March  7th. 
Vice-Director  W.  Pepper,  M.D„  in  the  Chair. 
Six  members  present. 

Dr.  McQuilleh  Btaled  tbnt  during  cerl&ia  eipcriments  with  tbe  hjdrate  of 
chloral,  he  had  reagoa  to  doubt  the  correciness  of  the  view  of  Ltibrecli  uid 
B.  W.  Richardson,  tliat  it  was  decomposed  in  ths  hlood  and  coarerted  into 
chloroform. 

March  21d. 
Director  S.  W.  Mitchell,  M.D.,  in  the  Chair. 
Thirteen  members  present. 
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April  4th. 

Director  S.  W.  Mitchell,  M.D.,  in  the  Chair. 

Eleven  members  present. 

The  Corresponding  Secretary  reported  the  presentation  of  a  copy 
of  Lieut.-Col.  J.  J.  Woodward's  Report  on  the  Magneeiun^  and 
Electric  Lights  as  applied  to  Photo-Micrography ;  illustrated  by  a 
number  of  large  photographs. 

Dr.  S.  W.  Mitchell  exhibited  a  slide  showing  the  ova  of  BU- 
harzm  hconatobiaj  believed  to  cause  the  intermittent  Hoematuria  of 
the  Cape  of  Good  Hope  and  Natal,  the  specimen  having  been  for- 
warded to  him  by  his  friend  Dr.  Harley,  of  London ;  and  made 
some  remarks  upon  the  parasite. 

Dr.  James  Tyson  resigned  the  position  of  Recorder,  and  Dr.  J.  G. 
Richardson  was  elected  to  the  vacancy. 


April  ISfh. 

J.  Gibbons  Hunt,  M.D.,  in  the  Chair. 

Eighteen  members  present. 

Dr.  Wm.  F.  Norris  made  a  verbal  communication  in  regard  to 
the  use  of  weak  solution  of  nitrate  of  silver  and  chloride  of  gold  in 
the  preparation  of  tissues  for  microscopic  examination,  which  he 
illustrated  by  numerous  mounted  specimens,  &c. 

Dr.  Hunt  inquired  what  strength  of  the  solution  of  the  nitrate  of  silver 
was  employed. 

Db.  Noi:ris  replied  that  his  ordinary  solution  was  one-half  of  one  percent., 
and  in  answer  to  a  question  from  Dr.  Truman,  stated  that  the  chloride  of  gold 
li<iuid  was  of  the  same  strength.  Several  members  having  mentioned  that 
they  met  with  nothing  but  failures  in  attempting  to  employ  these  processes, 
Dr.  Norris  remarked  that  he  was  at  a  loss  to  account  for  this  want  ef  success, 
and  believed  that  if  the  half  per  cent,  solutions  were  used  in  a  dark  room, 
and  the  si>ecimens  allowed  to  soak  in  glycerine  slightly  acidulated  with 
acetic  acid,  afterwards  exposing  them  to  the  light  until  sufficiently  colored,  no 
ditticulty  would  be  experienced. 

Dr.  J.  (i.  Hunt  exliibited  some  mounted  slides  o{  Saxafraga  sarmentosa^  and 
observed  that  in  regard  to  the  stomata  in  plants  the  general  rule  ia  that  they 
are  distributed  all  over  the  under  surface  of  the  leaves.  We  lind  exceptions 
to  this  law,  however,  in  some  species  of  Saxafraga^  and  in  S.  sarmentota  the 
stomata  are  groujjed  in  clusters  only,  and  are  not  found  in  the  cells  between 
the  clusters.  In  other  species  of  the  genus  the  same  peculiarity  occurs,  but 
this  arrangement  of  the  stomata  canuot  be  regarded  as  a  generic  feature,  be- 
cause some  of  the  Saxafrages  have  these  organs  distributed  all  over  the  under 
surfaces  of  their  leaves. 

Dr.  Hunt  further  remarked  that  the  singular  amoeboid  movemeot  so  often 
noticed  in  the  white  blood  corpuscle  seems  to  be  a  phenomenon  not  confined 
to  the  animal  kingdom.  A  movement  apparently  similar  may  be  distinctly 
observed  in  the  nucleus  of  the  cell  of  Anaeharis  aUinattrum^  and  in  the  plant 
the  movement  appears  to  be  more  active  than  that  seen  in  the  blood. 
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May  id. 
Director  S.  W.  Mitchell,  M.D.,  in  the  Chair. 
Thirteen  members  present. 

May  \m. 
Director  S.  W.  Mitchell,  KLD.,  in  the  Chair. 
Eighteen  members  present. 
Db.  J.  Gibbons  Hunt  exhibited  h  »pt«iea  or  the  frondoae   Hepaticn, — Ihv 

Orhnaldia  barbi/ron:  Iti  sporAngla  tre  borne  on  the  ends  oT  pedicels,  »nd  Ihej- 
contain  sports  and  elatera  of  great  beauty.  The  itomata  in  tbe  heOida  of  a 
plant  open  into  cbimney-like  canall  built  op  of  cells,  and  tbese  canali  dip 
donn  into  the  tissues  of  the  plant.  This  fmnLl;  of  cryptogams  offers  to  tbt 
microscoplat  man}'  objects  of  licautv,  as  well  as  of  physiological  interest,  wben 
proper  I J  studied. 


June  Qth. 
Director  S,  "W.  Mitchell,  M.D.,  in  the  Chair. 
1^1  z teen  members  present. 

Prof.  J.  H.  McQuillek,  Corresponding  Secretary,  read  a  com- 
munication from  the  American  Microecopical  Society  of  Xew  York 
City,  requesting  an  interchaDge  of  specimens,  and  of  published 
transactiuns  as  far  oa  possible. 

Ju7>e  21'*/. 
Director  S.  W.  Mitchell,  M.D.,  in  the  Chair. 
Ten  members  present 
A  letter  was  read  by  the  Secretary  from  Prof.  Joseph  Henry,  of 
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Zd,  That  the  Janitor  be  requested  to  place  the  microscopes  of  the  Section 
m  the  table  at  ererj  meeting. 

4fA.  That  arrangements  be  made  with  the  new  Medical  Journal  to  publish  a 
ijBopsia  of  the  proceedings,  and,  if  possible,  to  announce  the  subject  for  dis- 
matioa  before  the  meetings. 

The  followiDg  paper  was  ordered  to  be  published  : 
Is  AtropU  an  antidote  to  Eydroejanio  Aoid  1 

BY   DR.   W.   W.   KEEN. 

Baring  been  recently  called  upon,  as  a  member  of  a  committee  of  the 
Pathological  Society,  to  inrestigate  the  blood  of  Geo.  S.  Twitchell.  Jr.,  the 
mird«rer  (who  poisoaed  himself  bj  prussic  acid),  my  attention  was  called  to 
the  lately  asserted  antidotal  powers  of  atropia,  and  I  made  a  number  of  ex- 
firimsQts  on  the  subject,  the  result  of  which  I  now  report  to  the  Department. 
It  the  Qlasgow  Med.  Jour.,  Not.,  1868,  p.  70  et  seq.,  will  be  found  an  ex- 
Inded  analysis  of  Preyer's  recent  work  on  prussic  acid  (Die  Blausaiire,  Bonn, 
IMD),  which  I  must  quote  as  authority,  as  1  had  not  access  to  the  original 
work.  The  questions  as  to  action  of  the  poison  on  the  spectrum  analysis  of  the 
khKxLoDits  coagulation,  on  the  heart,  ^c,  are  foreign  to  ray  prc3cnt  purpose, 
•ad  will  be  found  discussed  both  in  the  paper  just  alluded  to  and  in  our  re- 
port to  the  Pathological  Society.     (Amer.  Jour.  Med.  Sci.  vol.  58.  p.  432.) 
I        Prejer's  conclusions,  from   numerous  experiments,  are  that  UCy  kills  by 
nfocfttiun  induced  by  three  means : 

l^  it  stimulates  or  tetanizes  the  pulmonary  branches  of  the  ragus,  so  that 
tkt  respiration  ceases. 

2^,  it  stimulates  or  tetanizes  the  cardiac  brnnches  of  the  vagus  (and  also  the 
Ippatbetic  ganglia  of  the  heart  in  somu  cases),  and  thus  arrests  the  circula- 

tiOD. 

3*,  it  acts  on  the  respiratory  nervous  centre,  so  that  the  breathing  on  being 
R-titAhlished  is  retarded  more  and  more,  till  death  follows. 

Atropia,  he  states,  has  precisely  an  antagonistic  action,  and  therefore 
ibould  be  and  is  an  antidote.  That  atropia  dues  have  such  an  action  ns  he 
ku  uierted  on  the  circulation,  is  tliu  conclusion  to  which  Drs.  Mitchell, 
Xor^boafe  and  myself  came  in  studying  the  antagonism  of  opium  and  bella- 
^Bi,  and  published  in  the  Amer.  Jour.  Med.  Sci.,  July,  1805;  but  that  it 
^H\»  the  respiration  is  contrary  to  our  experiments  at  that  time,  and  that  it 
>(tiutn  antidote  to  prussic  acid  my  present  experiments,  so  far  as  they  go, 
•trtaiDly  disprove. 

Prejer states  that  if  the  0*01 5  of  a  grain — t.  e.j  one  millegramme*-of  sulphate 
of  itropia  be  injected  under  the  skin  of  a  rabbit,  a  lethal  dose  of  IlCy  may  be 
lives  without  producing  death  ;  or  if  the  IlCy  be  first  administered,  that  then 
tbi  itropia  will  arrest  its  poisonous  action  if  it  is  given  quickly  enough. 

&ip. I.  May  12,  1869.  Injected  0017  gr.  of  sulph.  atropia  under  the  skin  of 
^^sckof  a  rabbit,  followed  in  half  a  minute  bv  3  tn  of  officinal  dilute  hy- 
*^JMic  acid. 


IiU 
1b  1 


mioutet  after  the  last  injection  he  fell  over  convulsed ;  opisthotonos, 
minrftes  pupils  began  to  contract. 
1b5  mlnntes  respiration  had  ceased;  heart  still  beating. 
Is  6   minntes,  dead. 

^the  post  mortem  examination,  made  immediately,  the  heart  was  found  to 
^'^^^  *^B  slight  rythmidl  twitching  usually  noticed  in  the  right  auricle 
*J**' poiioQing  by  HCy,  but  here  observed  in  the  walls  of  all  the  cavities  save 
^•'^ibtTentricle. 

^^pP*  II.    Injected  as  before  under  the  skin  of  a  rabbit  gr.  0*010  atrop.  sulph., 
*™*d  Id  half  a  roinuta  by  2  TTl  HCy. 
I* ))  Bioatof  respiration  arrested. 


PKOOXBDIMaS.  or  THB 

'-  "J  miDDtci,  reipirstion  espied. 

J  miiiatai,  papils  coDtroctiag. 

i  miDuU),  he&rt  ceased  ;  dead. 
Heart  tw[tcliiDg  hb  Id  Bip.  I. 

atrop.  lulph.,  foUowad  In  balf  a 


UTim 


&p.  III. 

Injected  ai   before  0-OlB  gr.  atr 

liante  hj  1 

I  minims  HCj. 

In  i  mini 

ite,  reiplrfttioD  rapid. 

In  1  mini 

ale,  pnpil  eonlracting. 

Id  It  mi> 

lute,  opijthoionoi  Terj  Mver*. 

In  3  mint 

itei,  respirntioD  33,  and  labored. 

In  3  min. 

lies,  respiration  stopped. 

Id  &  mini 

ites,  dead. 

Sxp.  IV. 

Injected  the  HCj  first,  3  minima. 

In  11  mi. 

nutes  fell  over  in  codtuIbiodi. 

:a  gave  Q-QIH  gr,  atrop.  anlph. 

ID  x*  minuies,  gasping  very  itowl;. 

In  3j  minutes,  dead. 

Besides  tbeie,  I  also  performed  four  otber  •xpsrimeDta,  in  which  largei 
d«Bei  were  used  with  the  like  reaalt,  as  follows: 

B^.  V.  Injected  gr.  0-3  alrop.  lalph.,  followed  in  half  a  minate  bj  10 
minima  HGy.     Death  in  4^  minates. 

Exp.  VI.  Injected  gr.  0'3  atrop.  snlph.,  asd  in  half  a  minat«  6  minlDK 
HC7.    Death  in  4  minutes. 

fizp.  VII.  Injected  gr.  O-I  atrop.  anlph.,  followed  in  half  a  minute  bj  2 
minims  IIC;.     Death  in  6}  minntea. 

S^.  VIII.  iDJected  0063  gr.  atrop.  snlph.,  followed  in  half  a  minute  bj 
1  minim  UCy.     Death  in  10  miDatea. 

That  the  rabbits  did  Dot  die  as  the  resnlt  of  atropia  pofaoning,  I  take  for 
granted,  ioMmuch  is  verj  many  eiperiments  on  all  sides  prove  Ihem  to  be 
nnaffected  by  beliadoiiDa  in  any  form,  as  mnch  as  2  grains  of  atropia  not  havr 
iDg  prodnced  death.  Their  pecnliar  !□  susceptibility  I«  atropia  therefore 
elimiuaCea  a  difficulty  often  felt  in  Bimtlar  experiments,— vis.,  to  teat  which  of 
the  poison*  killed.     It  may  be  objected,  then,  that  as  atrepia  does  not  act  on 


BIOLOGICAL  AND  MICR060OPI0AL   DEPARTMENT.  7 

iif  Uborioni;   opisthotonos.    2.48.  General   convulsions.     2.50.    Breathing 
ttpid  and  laborious.    3.40.  Died. 

Thst  the  dogs  did  not  die  from  the  atropia  is  evident,  especially  by  reference 
to  Dr.  H&rley's  experiments  (On  the  old  Vegetable  Neurotics,  pp.  198—202), 
viim  M  much  as  one-fourth  of  a  grain  was  given  without  producing  more 
tbtt iligiit  poisonous  action. 

I  do  oot  regard  my  experiments  as  sufficiently  extended  to  be  conclusivOi 
I      but  M  diiproving  a  positive  assertion  they  are  of  a  certain  importance. 

Qo  favorable  report  of  the  Committee,  the  following  paper  was 
<Kdered  to  be  published : 

Cam  of  Hypospadias— Halt  Hermaphrodism. 
By  Prof.  Christophib  Johnston,  M.D.,  Baltimore. 

"It it  with  Hermaphrodisms,"  says  Isidore  Geof.  8t.  Hilaire,  "as  with  all 
Kiitr soomalies  :  as  we  approach  them  the  marvellous  disappears;  but  their 
Kteatific  interest  increases,  and  all  particular  facts,  bound  together  by  the^ 
^lUplained  by  simple  considerations,  present  themselves  to  the  observer  as 
tts  direrse  bat  concordant  consequences  of  a  small  number  of  principles 
vklcb  govern  the  whole  domain  of  teratology. 

"That  it  is,  whether  we  examine  the  reproductive  apparatus  of  a  male 
Wnsaphrodite,  or  consider  the  totality  of  his  physical  constitution,  or  study 
Ub  in  a  moral  point  of  view,  we  reach  the  same  conclusion,  namely,  an 
isftlogy  more  or  less  apparent  with  the  conditions  of  femininity,  but  at  bot- 
toa  so  essentially  masculine  organization  as  well  as  tastes  and  proclivities." 

Tkese  reflections  serve  very  appropriately  to  introduce  the  short  history  of 
teste  of  so-called  male  hermapbrodism,  in  which,  at  the  age  of  nineteen 
Titrt,  the  subject  of  it,  having  been  previously  looked  upon  as  a  girl,  was 
Uddenly  transformed  into  a  boy  by  the  decision  of  experts. 

The  case  is  as  follows:  X.  Y.,  aged  nineteen  years,  is  of  medium  height, 
Mr  complexion,  bine  eyes,  brown  hair,  face  feminine,  voice  puerile  and  beard 
gating  rather  thickly  for  his  age  and  slight  figure.  His  general  appear- 
iies  indicates  health.  It  may  be  added  that  his  gait  and  deportment  are 
Mdedly  girlish,  for  he  drops  his  garments  when  stripping  for  examination ; 
Sl4  he  assures  us  that  he  assumed  the  position  of  the  Venus  aecroupie  when ^ 
H  it  Father  Tom's  case,  **  vesica  sua  simul  erat  rumpere." 

Hi  fives  of  himself  the  history  we  reproduce,  and  which  is  corroborated 
^kis  mother  and  brother. 

At  birth  he  was  looked  upon  as  a  girl  normally  developed,  wherefore  the 
H*of  seven  years  saw  him  still  in  frocks.  At  this  period  of  his  life  he  was 
i^ck  by  a  piece  of  falling  timber  upon  the  abdomen,  and,  his  body  under- 
|Vig  investigation  in  consequence,  a  peculiarity  in  the  conformation  of  his 
**Wr|eDita]  parts  was  observed,  but  its  nature  was  not  ascertained  nor,  of 
^fit, anderstood.  As  he  was  but  slightly  injured  no  connection  was  alleged  be« 
^tsatke  accident  and  the  abnormal  development;  and  as  no  importance  was 
^tcked  to  his  "  peculiarity,"  he  was  recommitted  to  frocks  and  the  matter 
^J^ttsa*  He  continued  to  be  regarded  as  a  girl,  wore  the  attire  of  a  female, 
^Miociated  very  intimately  with  girls  of  the  period.  As  a  child  he  had  a 
'**^luib]y  fine  voice,  a  boy's  soprano,  and  was  accustomed  to  sing  at  public 
**J*srts:  bat  at  the  age  of  fourteen  his  voice  suddenly  changed  in  quality, 
^'tttc  pipiogi  And  lost  much  of  its  original  compass. 

a  few  months  ago — as  he  tells  us — his  beard  began  to  grow,  and  this  cir- 
J^iUoce  occasioned  him  great  anno^'ance,  by  reason  of  the  remark  it  excited. 
r**^gin  hit  attempts  to  suppress  the  growth  of  hair  upon  his  face,  and  stung 
"y^s  ill-natnred  remarks  its  presence  evoked,  he  lopped  off  his  long  braids, 
Ij^tttd  the  habiliments  of  a  man,  and  fled  from  his  maternal  roof.  It  would 
'^  ^pear  that  Ihit  conclusion  was  assisted  by  the  opinion  of  a  medical 
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geutleniKD,  to  wbom,  suspectiag  his  proper  (ei,  he  bad  hmd  recoDiae  in  order 

to  satUfj'  his  donbca  te  to  big  eexu&l  stntus. 

Far  from  his  home,  chance  now  Ud  bim  to  our  do«r,  aod  upon  his  reqaeit 
ice  made  s  saliBfactorj  eiaminaLion. 

His  framework  ia  that  of  a  male.  The  mammie  are  andeveloped,  the  thorax 
and  limbs  quite  hairy,  and  the  pubis  and  geDitalB  unasoally  binuie.  A  me- 
dian fissure  separated  two  bpparent  labia,  and,  as  hair  couceals  all  else,  the 
impression  is  decidedly  H'omanlj ;  nor  is  that  impreasion  sltogetber  effaced 
hy  draniag  apart  tbc  labia,  for  the  cleft  extends  deeply,  seemt  to  merge  ioto 
a  small  Tugiua,  above  which  a  menlui  urinarius  lies  uoder  the  arch  of  the 
pubis.  But  higher  up  a  penii  appears,  one  inch  and  three  quarters  ia  length, 
by  three-fourths  in  dinmclcr.  surrounded  by  an  imperforate  glans  uncovered 
by  prepuce.  A  frronve  extends  along  the  under  surface  of  the  penis,  and  ruDS 
back  to  wilbin  one  inch  of  the  anus,  being;  about  three  inclies  in  length, 
this  groove,  lined  by  mucous  membrane,  is  the  roof  of  Ihc  urethra,  which 
deepens  posteriorly,  and  is  finally  concealed  by  ovcrliauging  scrotal  pouches. 
Tractron  upon  these  shows  its  termination  in  a  deeply  imbedded  mealas, 
which  lies  about  half  an  inch  anteriorly  to  a  blind  fossa  about  the  size  of  a 
crow  quill  in  capacity  and  half  an  inch  in  depth.  The  meatus  and  cul  de  sac 
•re  comprised  in  an  oval  space  about  an  inch  in  length,  bounded  laterally  by 
an  elevated  ridge  of  mucous  membrane,  and  posteriorly  limited  by  a  four- 
chette. 

The  prepuce,  dividing  on  the  under  surface  of  the  penis,  Is  continuous  with 
bauds  of  mucoite  membrane,  which  simulate  the  labia  minora  of  the  female, 
and  are  lost  upon  the  inner  sides  of  the  scrota.  The  proximate  surfaces  of  the 
scrotal  pouches  have  the  character  of  mucous  membrane,  ere  red,  vascular 
and  moist,  and  are  traceable  into  the  urethra  Hnd  vaginoid  cul  de  sac. 

A  careful  examination  with  the  Hng^r  in  tbc  rectum  and  a  catheter  in  the 
bladder,  recognizes  no  trace  of  uterus,  and  the  blind  fossa  which  simulates  a 
rudimentary  vagina  appears  to  be  independent  of  all  other  parts  but  the  mu- 
cous membrane  which  forms  its  walls. ,  The  indications  of  the  existence  of  a 
prostate  are  uncertain. 

A  small  oval  glandular  body  occupies  each  inguinal  canal,  has  the  form  of 
a  testicle,  but  ia  softer  to  the  loucb.  These  bodies,  lying  just  within  the  ex- 
ternal  abdominal  ring,  are  the  testicles,  which   have  not  descended  beyond 
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October  8rf,  1870. 
Director  S.  W.  Mitchell,  M.  D.,  in  the  Chair. 

Thirteen  members  present. 

The  report  of  the  Committee  u])on  the  Myiarchus  cinerascena  was 
pnteoted,  as  follows : 

The  Committee  to  which  was  referred  the  specimeo  of  MyiarehuB  cineras- 
ff«»  Tel  Mexieanutf  with  '  fungous  growth  of  its  feet,'  forwarded  for  investifzra- 
tioQ  from  the  Smithsonian  Institution  of  Washington,  report  that,  although 
^«  great  changes  which  have  taken  place  in  tb«  abnormal  formation  by 
^t7iDg  render  it  impossible  to  determine  with  certainty  its  nature  during  the 
life  of  the  bird,  they  have  been  able  tu  recognize  the  following  characteris- 
^ci:  Examined  with  a  hand  magnifying  glass,  the  adventitious  structure 
^Mfonnd  to  be  porous,  and  to  present  a  cellular  appearance  closely  resem- 
^UiigtliAtof  a  section  of  mammalian  lung  which  had  been  inflated  and  dried. 
A  thin  slice  immersed   in  liquor  potassa  or  glycerin   and  examined  with  a 

Gtwtrof  200  diameters,  was  seen  to  be  composed  of  bands  of  material  resem- 
iigftbroas  tissue,  arranged  so  as  to  form  alveoli,  each  about  l-150th  of  an 
Uch  in  diameter  with  a  wall  of  1 -600th  of  an  inch  in  thickness.  These  alre- 
^U  freqnently  contained 'mycelial  threads,  apparently  of  some  fungus  of  the 
I^ptothriz  type,  and  occasionally  portions  of  Acari,  resembling  the  A.  Sea- 
^*B,  with  their  ova  and  excrement.  It  seemed  improbable  that  this  patholo- 
tieal  product  was  the  result  of  the  integument  covering  the  legs  and  feet,  and 
hfftrinf  even  a  fanciful  analogy  to  the  Elephantiasis  of  human  beings  ;  first, 
heeiQie  a  transverse  section  of  one  of  the  toes  showed  the  black  scaly  skin 
apparently  unaltered  beneath  the  fungous  growth,  which  was  readily  peeled 
off;  second,  because  it  covered  the  rather  elongated  claws  of  the  bird  with  as 
^ick  and  firm  a  coating  as  that  found  upon  the  adjacent  portion  of  the  toes 
■applied  with  its  modified  cuticle ;  and  thirdly,  from  the  absence  of  epithelial 
brother  similar  cells  in  the  sections  examined,  even  with  a  high  power  (1200 
^iam.)  Any  hypothesis  of  its  being  a  malignant  growth  springing  from  the 
^^unective  tissue  beneath  the  integument  was  likewise  deemed  untenable, 
»ot  only  on  account  of  the  circumstances  just  enumerated,  but  also  because 
^kr  disease  was  so  symmetrically  dercloped  upon  both  lower  extremities; 
^tdjrour  Committee  wns  therefore,  with  some  hesitation,  led  to  assume  that 
^growth  was  really  of  a  fungous  nature,  and  perhaps  bore  some  slight  re- 
A^nbUnce  to  those  comparatively  rare  affections  of  our  race,  Favus  and  Tinea 
tetmraiu  of  the  nails.  The  only  fact  which  militated  strongly  against  this 
▼icw  wu  that,  on  burning  a  small  fragment  of  the  abnormal  structure  in  the 
fl«n«of  a  spirit  lamp,  a  decided  animal  odor  was  evolved,  and  a  faint  cloud 
of  tQDonic-nitratc  appeared  when  the  smolcing  particle  was  brought  in  con- 
tact with  the  rapor  of  nitric  acid.  Eveu  this  might  be  readily  explained  by 
^  <rxiitence  in  the  mass  of  the  various  animal  excretions  with  which  such  a 
^^•M«  covering  would  probably  be  charged. 

^U  of  which  it  respectfully  submitted, 

(Signed)  Jos.  O.  Richardson, 

V-  23(/,  1870.  Harbison  Allik. 

^  motion,  the  report  was  accepted,  the  Committee  discharged, 
^^  the  Corresponding  Secretary  directed  to  transmit  the  document 
^  Ae  Smithsonian  Institution. 

A  communication  was  presented  from  Prof.  Baird,  of  the  Smith- 
^^^n  Institution,  accompanied  by  a  specimen  of  finely  pulverized 
^^Htl  stated  to  have  fallen  in  a  dust  shower  over  portions  of 
^^ont;  to  examine  which  Drs.  J.  G.  Hunt  and  William  Corbit 
^  »ppointed. 


PKOCEKIUNOS  t 


•Suudry  jiliuLograplis,  speciuens  ofalcin  uri'l  ttome  snimBl  om 
isms,  dreiigeit  fFoin  the  harbor  of  Newport,  K.  I.,  ret'eived  froml 
Powell  for  distribution  amoDg  the  members,  was  presentee' 


Vice-Director,  Wm  Pefi-eb,  MJJ., 


1  llie  Ch. 


Nine  members  preeeii 

Dr.  J,  G.  Hunt  presented  the  following  report  in  regaiti  " 
dust  shower,  which  was  accepted,  the  Committee  discharged    I 
the  Corresponding  Secretary  requested  to  forward  the  same  , 
authorities  at  the  ymithsonin 

The  Coinuiittee  to  whoiu  tin-  <ii 
fallen  rrom  the  nir  in  Verm 
maliB  the  followiag  report : 

The  duit  efTerreeccd  uodcr  the  actioo  of  si 

Od  micrDSCopical  emminalion  w«  Bud  as  I 

Ist.  Mucli  grftnnlBTBinonihmis  nmlior. 

2d.  Many  round  or  ofal  granules,  perrcct 
when  trBaterl  ivith  nitric  ncid.  It  is  iirobt 
their  compoBiiioD. 

3d.  Spores  of  fungi  or  jjuTiiilia  of  some  lie! 

4th.     DiHtoma.  ^  ■ 

Bl)].  FragmenlK  of  vej^etnlile  celld,  too  imperfect  for  iilL-nlilicalii    ^  ^ 

6th.  Cells  of  tonifcroas  wood— the  ([en 

c  of  Ihtse  cells  abjent  ic 


1.  UUk-i 


uifer 


lod  with  g 


laller 


tDitinting  trnnaTersel;  and  not  obliquely  as  in  the  p 

aih.  Many  ccIIb  of  an  Alga,  resembling  red  enot 

I'atmtlia  erutnra,  or  rnrpliri/dium,  as  the  nnfortuD 

TliFOe  calls  wcrn  in  the  atag'e  of  bianrr  Bubdiriaino, 

We  gee  no  reason  to  doubt  that  this  <lu»t  is  tbe  f 

■M  sifting  the  higher  fpions  of  (I 
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Dr.  Tyson  inquired  of  Dr.  Hunt  whether  the  effervescence  with 
acid  did  not  indicate  that  the  dust  was  composed  of  carbonates,  to 
which  question  Dr.  Hunt  replied  in  the  affirmative. 


November  2\st,  1870. 

(Conversational  Meeting.) 

Director  S.  W.  Mitchell,  M.  D.,  in  the  Chair. 

Twelve  members  present. 

Dr.  Mitchell  read  an  interesting  account  of  a  case  of  supposed 
Guinea  worm  in  a  patient  from  South  Carolina,  showing  the  worm 
itself,  presumed  to  be  allied  to  the  DracunculuSf  which  he  intended 
to  present  at  the  approaching  business  meeting,  and  make  applica- 
tion for  permission  to  publish  the  paper  in  the  next  number  of  the 
American  Jounml  of  the  Medical  Sciences, 

In  the  course  of  the  conversational  discussion  to  which  this  gave  rise,  Db. 
MiTCOKLL  stated  that  a  similar  case  had  occurred  at  the  Wills'  Hospital  some 
years  since. 

Dr.  Coates  remarked  that  not  very  long  ago  a  horse  was  on  exhibition, 
and  had  been  seen  by  many  medical  gentlemen,  in  which  a  worm  was  dis- 
tinctly visible  within  the  aqueous  humor.  He  further  inquired  whether  it 
was  known  what  mode  of  travelling  through  the  tissues  was  adopted  by  the 
ova  in  these  cases. 

Dr.  Holt  thought  there  was  little  doubt  that  they  made  their  first  entrance 
into  the  system  in  the  water  used  for  drinking. 

Dr.  Tysox  considered  that  their  mode  of  progress  among  the  structures  of 
the  body  might  be  somewhat  analogous  to  the  remarkable  amoeboid  move- 
ments of  the  white  blood  corpuscles. 

Dr.  Mitchell  mentioned  in  this  connection  a  case  where  a  piece  of  blunt- 
pointed  iron  wire  was  removed  at  the  instep  of  a  patient  whose  leg  it  had  en- 
tered above  the  knee  some  time  before. 

Dr.  Coatbs  finally  wished  to  know  how  the  ovum  of  this  parasite  coald 
have  made  its  way  through  the  patient's  flesh,  been  swallowed  in  the  water 
which  she  drank,  or  even  existed  at  all  in  her  neighborhood,  when  no  other 
specimen  of  its  kind  had  ever  been  known  to  occur  in  the  State  of  South  Ca- 
rolina. 


Dex-ember  5th,  1870. 
(Annual  Meeting.) 
Director  8.  W.  Mitchell,  M.  D.,  in  the  Chair. 
Fourteen  members  present. 

Dr.  Mitchell  requested  that  the  paper  of  Dr.  Priolieu,  read  at  the 
last  conversational  meeting,  should  be  referred  to  a  committee  for 
publiciition,  if  approved.  On  motion  of  Dr.  Keuderdine,  it  was 
voted  that  Dr.  Leidy  be  appointed  a  Committee  of  one,  to  whom  the 
specimen  and  communication  be  referred. 

Reports  of  the  Recorder,  the  Corresponding  Secretary  and  the 
Treasurer,  each  giving  abstracts  of  the  affairs  and  transactions  of 
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tilt  Section  in  their  several  departments  during  the  year,  wer 
and  accepted. 

Dr.  Isaac  Norris  and  Mr.  Warner  were  appoiiit«d  to  exam! 
Treasurer'*  account,  and,  after  investigation,  reported  that  i 
found  to  be  correct. 

The  annual  elections  being  next  in  order,  Dr.  J.  H.  McQ 
and  Mr.  T.  W.  Starr  were  requeeted  to  act  as  tellers,  and  tb 
partment  proceeded  to  elect  officers  for  the  ensuing  year,  as  fo 

Diredor,        .        .        .        S.  W.  Mitchell,  M.  D. 

Vhx-Diredor,        .        .        Wm.  Pepper,  M.  D. 

Recorder,       .        .        .        Jos.  G.  Richardson,  M.  D. 

Corresponding  Secreiary,        Prof,  J.  H.  McQuillen,  M 

Treamrer,     .        .        .        L.  S.  Bollee,  M.  D. 

Ctiratm-,       .        .         .        AV.  H.  Walnisley. 
Puhlication  Committee. 
Recorder,  ex  off..  Chairman,  L.  S.  Bollea,  M.  D., 

F.  W.  Lewis,  M.  D.,  M.  W.  McAllister, 

W.  Pepper,  M.  D,  J.  G.  Hunt,  M.D. 

Committee  of  Curators. 
Wm.  H.  Walmsley,  ex  off.,  Chairman, 
T.  W.  Starr,  Wm.  F.  Norris,  M.  D., 

F.  W.  Lewis,  M.  D.,  JL  G.  Richardson,  M.  D. 

CommJUee  of  Audiiore, 
H.  M.  Bellows,  M.  D.,  J.  W.  Queen, 

W.  HcFadden. 


'  December  IQtk,  1870. 
(Conversational  Meeting.) 
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NEW  SERIES. 


PART    I.      1871. 


January  3,  1871. 

Mr.  Wm.  S.  Yaux,  Vice-President,  in  the  chair. 

Twenty-four  members  present. 

The  following  paper  was  presented  for  publication : — 

••  Notes  on  the  Natural  History  of  Fort  Macon,  N.  C,  and 
Ticlnily.    No.  1."    By  Elliott  Coues. 

Professor  O.  C.  Marsh,  of  Yale  College,  exhibited  a  tooth  of  a 
new  s|)ecies  of  Lophiodon^  from  the  Miocene  of  New  Jersey,  which 
w:i«*  the  first  indication  yet  discovered  of  remains  of  the  Tapiridae 
on  the  Atlantic  coast,  or  of  the  genus  Lophiodon  in  this  countr}', 
eat>t  of  the  Ilocky  Mountain  region.  The  tooth,  which  was  in  a 
|K?rfcct  state  of  preservation,  was  the  first  true  molar  of  the  left 
u|*iK?rjaw.  It  measured  across  the  crown  seven  lines  in  antero- 
IK>j*icrior  diameter,  and  eight  and  one-quarter  lines  in  transverse 
diameter.  This  would  indicate  an  aaimal  intermediate  in  size 
lM.*tWi-en  L,  occidentalis  and  L.  modcalus  of  Dr.  Leidy.  From  the 
latter  species  it  may  readil}'  be  distinguished  by  the  enamel  of 
Ihe  tTown,  which  is  smooth  and  not  wrinkled.  As  this  species  is 
evi^lently  distinct  from  any  dcf^cribed,  Professor  Marsh  proposed 
for  it  the  name  Lophiodon  validua.  The  specimen  was  found  in 
the  miocene  marl  of  Cumberland  County,  New  Jersey,  and  appa- 

[May  2,  1871.]  part  i.— 2 
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rently  at  about  the  same  horizon  as  the  Etotkerium  Leidyanum^ 
and  Rhinoceros  mtUutinua  Mareh,  from  Monmoath  Countj,  in  the 
same  State. 


Januakt  10. 
Mr.  Wm.  S.  Vacx,  Vice-President,  in  the  chair. 
Thirteen  members  present. 

JANUART  IT. 
Dr.  Cakson,  Vice-President,  in  the  chair. 
Twenty-five  members  present. 

Janvart  24. 
Mr.  Vaux,  Vice-President,  in  the  chair. 
Eighteen  members  present 

Mr.  Thomas  Meehan  presented  a  fVuit  of  a  pear,  which  pre- 
sented the  external  appearance  of  an  apple,  gathered  from  a 
Tyson  pear  tree  growing  in  the  garden  of  Dr.  Lawrence,  of  Paris, 
Canada.  Dr.  Lawrence  had  a  Rhode  Island  greening  apple  near 
the  pear  tree,  and  some  of  the  latter  interlaced  with  it.  The  pear 
tree  was  T\i\\  of  blossoms  last  spring,  but  only  those  interlacing 
bore  fruit.  Thej'  had  all  the  appearance  of  apples,  so  much  so, 
that  many  who  had  seen  them  had  supposed  there  must  have 
■      ■         ^  to  lir.  I.awreucc  gatlio  '         "  *       ' 
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fertilization  with  the  apple.  In  the  latter  case,  if  found  true,  it 
would  have  an  important  bearing  on  the  question  often  mooted, 
whether  cross-fertilization  effected  change  immediately  in  the  fruit 
impregnated,  or  that  change  only  appeared  after  the  germination 
of  the  impregnated  seeds.  In  the  case  of  varieties  of  Indian-corn, 
we  know  the  change  is  immediate ;  and  it  was  generally  believed 
some  cucurbitaceous  plants  furnished  similar  facts ;  but  he  thought 
it  had  not  been  known  in  other  plants,  especially  in  the  case  of 
species  as  distinct  as  were  the  apple  and  the  pear. 


January  31. 
Mr.  Jos.  Jeanes  in  the  chair. 
Twenty-two  members  present. 

The  report  of  the  Biological  and  Microscopical  Section  was 
presented. 

Twenty  members  not  being  present  when  the  election  of  com- 
mittees was  in  order,  the  committees  elected  in  1870  were  con- 
tinued for  1871. 

The  election  of  members  was  postponed  until  the  next  business 
meeting. 

On  favorable  report  of  the  committee,  the  following  paper  was 
ordered  to  be  published : — 


1871.] 
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BT   ELLIOTT  COUES. 

During  two  years'  resideoce  in  tbia  locality,  I  paid  some  atten- 
tion to  the  zoology  aod  botany  of  tbe  vicinity,  and  the  information 
obtained  may  he  of  some  value  to  others  besides  myself.  The 
present  paper,  in  which  mammals,  birds,  and  reptiles  are  noticed, 
may  be  followed  by  one  or  more  treating  of  the  fishes,  insects, 
marine  invertebrates,  and  plants. 

I.  MAMMALS. 
If  nz  mfni,  Baf. 

Occasional. 
TnlpM  viTKiniuni,  lUoh. 
PutOTini  viion,  Gappar. 
Intift  euiadMiiIi,  8*bin«. 

These  three,  but  especially  the  mink,  are  common,  and,  with  the 
first-named  and  the  following  species,  represent  thq  fur-hearing 
animals  of  the  immediate  vicinity  which  are  of  commercial  conse- 
quence. 

Pro«70B  lotor,  Storr. 
Srs.  P,  lotor  var.  Mtxieana,  St.  Hilaire,  Voy.  Venas,  1, 1855,  p,  25,  pi. 
"  —P.  Htrnandetii,  Wagler,  Ibis,  txiv,  1831,  p.  BU.— P.  Bernaitdetii 
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the  authors  above  quoted.  As  Mr.  Allen^  holds,  and  probably 
has  shown,  all  the  features  believed  to  distinguish  the  western 
raccoons  may  be  discovered  in  examination  of  sufficiently  exten- 
sive series  of  eastern  ones.  Dr.  Gray's  two  species  are  not  differ- 
ent, according  to  that  author's  subsequent  admission. 

Cariaouf  yirg^niannsi  Gray. 

Common,  almost  to  be  called  abundant  in  wooded  portions  of 
the  main  land  near  the  coast,  and  said,  upon  good  authority,  to 
occur  in  the  wooded  part  of  the  Banks.  During  the  autumn  and 
winter,  venison  is  not  much  move  expensive  than  beef,  a  fact 
attesting  the  above  statements. 

t  BalaBna  oisarotioai  Cope. 

An  individual,  which  I  rather  suppose  than  know  to  be  of  this 
species,  was  taken  in  May,  1869,  off  Shackleford.  It  measured 
about  forty-five  feet  in  total  length.  The  fishermen  called  it  a 
"  right  whale."  Besides  this  kind,  they  spoke  of  two  others,  that 
they  occasionally  captured,  under  the  names  of  "Scrag"  and 
"Humpback"  (Agaphilus  sp?  and  Megaptera  sp?).  They  usually 
take  two  or  three  each  spring.  Remains  of  whales,  as  the  jaw- 
bones, shoulder-blades,  humeri,  and  especially  vertebra,  are  strewn 
abundantly  along  the  beach. 

Delphinuf  Sp. 

At  least  one  species  of  porpoise  is  very  abundant  in  and  about 
the  harbor,  and  I  think  that  a  second,  smaller  and  darker  than 
the  other,  is  of  frequent  occurrence.  They  are  to  be  seen  at  all 
times,  but  are  most  abundant  in  spring  and  fall,  during  the 
migration  of  the  fish  upon  which  they  prey ;  and  in  April  and 
May,  during  the  pairing  season,  they  become  especially  conspi- 
cuous in  their  amatory  gambols.  The  sexual  act  is  frequently 
witnessed,  and  may  be  recognized  at  a  distance  by  the  reversed 
position  of  one  of  the  pair,  and  the  smoothing  of  the  surface  of 
the  water  by  the  wasted  emissions.  The  great  voracity  of  the 
porpoises  is  evident  in  their  pursuit  of  schools  of  fish,  some  of 
which  are  often  driven  out  of  the  water,  only  to  fall  back  into 
the  open  jaws  of  the  pursuers.  The  animals  are  sometimes  taken 
for  their  oil,  in  nets  made  especially  for  the  purpose,  but  are  not 

»  Bull.  Mas.  Comp.  ZooL,  No.  8,  pp.  182-3. 
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often  molested,  and  nanally  show  entire  fearlesaneBs  of  the  neu^ 
ness  of  man. 

B«maiQ8  of  some  cetacean  (not  a  whale),  abont  seventeen  fleet 
long,  were  cast  upon  the  beach  during  a  storm  in  October  lut, 
but  identiBcation  was  impossible,  owing  to  the  advanced  Btaj|;e  of 
decay. 
Lulnru  dnarmii,  Allan. 

Occasional  specimens,  in  summer. 
I>.  ODveboTBoeiiiU,  Qnj. 

Very  abundant  in  summer,  and  appearing  to  live  fliostly  in  and 
about  the  fort  itself,  as  far  as  the  eastern  extremity  of  the  island 
is  concerned;  other  suitable  hiding-places  not  being  in  plenty. 
Boalopa  aqoatteni,  FiKher. 

Occasional  traces  of  this  animal's  presence  in  tho  loose  soil 
between  the  sand-hitls  and  the  marsh. 
Beinrni  ouaUneBiii,  Gmsiin. 

Tecy  abundant  in  all  the  wooded  vicinity. 

Km  dMomuini,  Falls*. 
U.  mu«calu«,  Liuq. 

Kverywhere  about  the  fort  and  other  settlemeuts. 
Filnr  HibetMoni,  Cuvier. 

Common. 
Lepui  lylTaCiBUl,  Baoh. 
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weeds,  or  little  shrubby  patch,  in  a  dry  situation.  It  is  sunk  a 
little  in  the  ground,  then  arched  over,  with  an  opening  on  one  side; 
built  of  dried  grasses,  mixed  with  a  few  leaves,  and  warmly  lined 
with  the  animal's  own  fur.  All  those  I  have  seen  were  so  far 
from  water  as  to  be  out  of  reach  of  any  possible  rise  of  the  tide. 

This  appears  to  be  the  most  distinct  of  the  several  species 
closely  related  to  the  foregoing ;  and  is  in  fact  distinguishable  on 
sight,  as  some  of  the  others  are  not. 

Didelphyi  virginianai  Shaw. 

8tn.  D,  calif ornica,  Bennett,  P.  Z.  8.,  i,  1833,  p.  40. — D.  breviceps^  Id., 
ibid. — D.  pruinosa,  Wagner,  Suppl.  Schreber,  iii,  1843,  p.  40. 

Abundant  in  the  wooded  portions  of  the  vicinity. 

Having  made  this  animal  a  special  study,  I  am  in  position  to 
oflfer  remai'ks  which  cannot  be  reasonably  questioned.  Although 
my  investigations  were  rather  anatomical  than  zoological,  I  did 
not  neglect  the  latter  portion  of  the  subject.  The  more  speci- 
mens I  examined,  the  more  I  was  struck  with  the  variations  that 
depend  upon  sex  and  age,  as  well  as  those  that  different  indi- 
viduals corresponding  in  these  conditions  present.  An  examina- 
tion of  these  points  in  the  natural  history  of  a  single  animal,  may 
give  results  of  general  application.  And  yet,  in  calling  attention 
to  the  variability  of  the  opossum,  I  do  not  wish  to  be  understood  as 
supposing  that  the  animal  is  not  as  constant  as  many  or  most 
others ;  for  I  believe  it  to  be  no  exception  to  a  general  standard 
or  average  in  this  respect.  I  doubt  that  one  could  study  any 
mammal  as  closely  as  I  have  the  opossum,  without  being  simi- 
larly impressed.  The  following  paragraphs  are  mainly  confined 
to  consideration  of  external  characters.  I  can  affirm  that  not 
one  of  the  characters  assigned  to  the  supposed  species  above 
cited,  is  not  to  be  found  in  specimens  of  D.  virginiana  from  the 
same  locality ;  that  the  differences  indicate  individual  peculiarities ; 
and  that  even  upon  striking  an  average  of  preponderance  of  certain 
characters,  common  to  each  in  various  degree,  no  results  will  be 
obtained  warranting  the  separation  of  the  opossums  from  the 
southwest  as  even  a  geographical  race  or  variety.  The  assertion 
is  made,  it  should  be  understood,  upon  consideration  of  descrip- 
tions only,  without  direct  comi)arison  of  specimens. 

Professor  Baird  remarks  (Mex.  B.  Surve}*^,  vol.  ii,  pt.  ii,  p.  33), 
that  "  although  there  are  some  differences  in  the  skulls  of  the  D. 
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moatly  naked,  reminding  one  of  the  texture  of  a  bat's  wiag; 
In  color,  they  are  like  the  tail ;  usually  dark,  blotched  or  rinuMd 
with  flesli-color;  but  they  may  be  wholly  blackish  or  mottiy 
whitish ;  it  is  impossible  to  base  any  character  upon  their  coloiv 
tion.  The  general  shape  of  the  conch  may  be  called  pyrifonn 
(baso  uppermost)  or  subcircular ;  but  it  is  not  easy  to  see  whit 
the  shape  really  is,  unless  the  ear  is  pressed  out  flat.  From  tbdt 
texture,  they  shrink  and  shrivel  in  drying.  I  have  never  seen  i 
Virginian  opossum  with  so  pointed  an  ear  &s"D.  califoniictiH"il 
represented  to  possess  in  pi.  iii.  of  the  Mexican  Boundary  So- 
vey;  but  if,  as  I  presume,  the  drawing  was  made  from  a  dried 
specimen,  it  is  hot  trustworthy  in  this  point,  for  indeed  tbe  tne 
shape  of  the  ear  could  have  been  only  guessed  at.  Tbe  ears,  like 
the  tail,  are  peculiarly  subject  to  disease ;  and  may  ulcerate  swty 
entirely,  as  I  have  observed  in  animals  kept  in  confinement;  ud 
this,  too,  without  appreciable  general  ill-bealth. 

The  general  body  colors  are  amongst  the  most  variable  featntei. 
The  variation  is  largely  a  matter  of  individual  diderence;  but 
there  are  certain  things  that  influence  it  in  a  general  way ;  espe- 
cially age.  The  opossum  grows  gray  with  age,  as  a  rule;  luJf- 
grown  ones  seen  at  a  little  distance  give  the  impression  <tf  ■ 
blaclcish  animal ;  old  ones,  of  a  whitish  animal.  The  pans  ire 
particularly  variable.  Generally,  they  are  among  the  darkert 
parts,  and  are  often  quite  blackish ;  IVequently,  they  are  as  pelt 
as  any  other  parts.  Not  to  go  into  tedious  particulars  in  tiM 
connection,  I  may  say,  in  short,  that  I  have  seen  no  points  ot 
colorfltiun  adduced  fur  D.  californica  that  might  not  bo  easTly 
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the  locality  at  large,  seemed  to  promise  the  more  of  real  interest. 
At  the  same  time  it  should  be  remembered,  that  any  of  the  Pas- 
seres^  &c.,  of  the  wooded  main  land  adjoining,  not  here  noted, 
may  occasionally  stray  into  the  shrubbery  of  the  sand-bars.  The 
catalogue  of  the  water  birds  is  believed  to  be  pretty  full.  Aside 
from  these,  and  excepting  a  few  maritime  land  birds  like  the  Am- 
modrami  for  example,  the  bird-fauna  of  the  locality  appears  to 
differ  from  that  of  the  State  at  large,  mainly  in  the  absence  during 
the  breeding  season  of  species  that,  like  the  robin  and  meadow- 
lark,  pass  the  summer  as  well  as  other  seasons  in  higher  parts, 
and  perhaps,  also,  in  a  rather  earlier  arrival  in  spring,  and  later 
departure  in  the  fall,  on  an  average,  of  the  migrants. 

Tnrdns  migratorim. 

Spring  and  fall,  especially  March  and  November ;  some  winter ; 
none  observed  in  summer. 

TnrduB  pallaiii. 

Spring  and  fall,  occasional,  in  the  shrubbery;  spec,  in  Nov. 
As  elsewhere*  noted,  this  species  migrates  earlier  in  the  spring 
and  later  in  the  fall  than  its  nearest  allies ;  and  I  have  no  doubt 
that  it  winters  in  this  vicinity. 

Tnrdns  alieiaB. 

Like  the  last,  but  later  in  coming ;  specs,  in  April  and  May. 

Mimns  polyglottns. 

Kesident ;  common ;  but  not  so  abundant  as  it  is  inland,  and 
especially  somewhat  further  south. 

Mimni  earolinensis. 

Resident ;  common ;  but  most  numerous  during  the  migration. 

Anthni  Indovicianns. 

Abundant,  in  flocks,  from  early  in  November  till  April. 

Thryothorns  Indovieianns. 

Common ;  resident ;  mates  in  March ;  nests  and  lays  in  April ; 
young  obtained  May  9. 

Telmatodytes  palustris. 

Abundant,  particularly  during  the  migration.  It  continues  in 
plenty  through  part  of  November  at  least,  and  I  think  that  some 

*  Coucs  and  Prentiss,  Smithsonian  Report  for  1861,  p.  404 
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Pendroeoa  palmamm. 

Rather  frequent,  particularly  late  in  the  fall,  in  low  shrubbery, 
irith  the  sparrows. 

Progne  porpnrea. 

Common,  March  to  October ;  as  many  as  can  find  accommoda- 
tion breed  about  the  fort. 

Himndo  horreorum. 

During  the  migration  only ;  then  abundant. 

Himndo  bieolor. 

Abundant  during  the  migration.  Numbers  made  their  appear- 
ance January  11,  1870,  on  a  warm  day,  though  there  had  been 
ice  a  half  inch  thick  two  days  before.  They  almost  immediately 
disappeared  during  some  blustering  weather,  but  reappeared  in 
greater  numbers  than  before  on  the  20th,  and  were  occasionally 
seen  from  that  time  until  the  regular  migration  took  place,  in 
April. 

Cotyle  riparia. 

During  the  migration. 

▼ireo  noyaBboraoensis. 

Common  summer  resident  of  the  shrubbery,  April — October. 

Yireo  oliyaoeai . 

Occasionally  seen,  during  the  migration. 

Pyranga  aestiya. 

Frequent,  in  summer. 

Chryiomitris  triitii. 

Common,  in  flocks,  from  November  to  April.  Here  it  spends 
much  of  its  time  on  the  ground,  feeding  apparently  in  greatest 
part  upon  the  seeds  of  Cenchrus  trihuloides. 

Pan  eronlns  sayanna. 

The  characteristic  sparrow;  very  abundant  everywhere  out- 
side the  marsh  itself,  from  October  to  May;  none  remain  through 
the  summer.  Its  numbers  do  not  perceptibly  decrease  until  the 
middle  of  April,  when  the  greater  part  move  northward;  but 
loiterers  are  seen  through  most  of  May.  Their  earliest  connected 
notes  are  heard  late  in  March ;  and  they  are  in  full  song  and 
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plumage  before  they  leave.    Some  straggle  back  in  Septemberf 
more  arrive  in  October,  and  the  ftiU  complement  appears  with 
the  first  cold  weather  of  November, 
ZonDtriahis  alUaollii. 

Only  occasional,  in  winter  and  dnring  the  migrations ;  althoo^ 
very  abundant  on  the  neighboring  mainland. 


Common;  resident;  but  most  numerous  fivm  October  to  Apri^ 
as  most  of  them  pass  northward  for  the  summer. 
KalMpln  pftloitrii. 

Common ;  resident,  I  think,  as  I  saw  them  after  May,  althon^ 
I  did  not  observe  them  through  either  of  the  two  aunnnen. 
They  seemed  most  plentiful  in  November,  when  many  were  sing- 
ing. The  ordinary  chirp  of  this  species  is  totally  different  frca 
that  of  the  last.  A  timid  bird,  courting  the  seclusion  of  tba 
thick  bushes  that  border  the  marsh,  it  forms  a  sort  of  connectioi 
link  between  the  two  last  species  that  frequent  open  grutj 
places  and  sparse  shrubbery,  and  the  two  next,  that  are  coDfined 
to  the  marsh  itself. 
Ammodromoi  iwvdMotai. 

Living  side  by  side  with  the  next,  and  with  the  same  geoenl 
habits  and  manners,  the  sharp.tailed  finch  nevertheless  hu  soM 
obvious  peculiarities,  as  compared  with  the  seaside.  As  the  two 
species  spring  up  together  from  the  reeds,  the  sharp-tailed  ii » 
•,  and  its  general  \t1Io«- 


NATURAL  SCIENCES  OF  PHILADELPHIA.  23 

developed  sexual  organs,  from  the  beginning  of  April ;  while  the 
sharp-tailed  remained  in  moult  through  the  same  month.  This, 
of  itself,  is  a  good  indication  of  some  notable  difference  in  the 
time,  and  probably  the  places,  of  breeding.  I  do  not  think  that 
any  of  the  sharp-tailed  finches  breed  hereabouts ;  and  it  was  not 
until  May,  when  they  appeared  to  be  about  leaving,  that  I  found 
any  with  excited  organs,  or  in  perfect  plumage.  At  that  date 
the  seasides  were  mating  and  nesting,  if  not  already  incubating. 
In  the  fall,  when  both  species  are  again  together,  it  is  only  during 
a  part  of  the  season  that  they  are  found  in  equal  numbers.  This 
is  during  the  warm  days  of  October,  when  they  loiter  in  troops 
about  the  bushes  around  the  edges  of  the  marsh,  as  well  as 
among  the  reeds.  Previously,  in  September,  there  are  few  of  the 
sharp-tailed  to  be  seen ;  and  on  entering  the  marshes  in  Novem- 
ber, the  seasides  will  be  found  scarce  or  altogether  wanting, 
while  the  former  are  still  abundant.  These  observations,  which  I 
made  very  carefull}^,  are  mutually  explanatory,  and  point  to  the 
fact  that  these  two  species,  so  closely  allied,  so  often  found  to- 
gether, and  so  commonly  spoken  of  in  identical  terms,  have 
really  a  different  range  of  habitat  (one  being  more  northerly 
than  the  other),  migrate  independently  of  each  other,  moult  at 
separate  seasons,  and  breed  more  or  less  apart. 

Ammodromni  maritiiniis. 

More  numerous,  on  an  average,  than  the  last,  and  more  truly 
characteristic  of  the  locality,  as  it  breeds  here  in  great  numbers. 
In  April  it  retires  from  the  interior  of  the  marsh,  to  place  its 
nest  among  the  bordering  bushes,  a  little  above  high-water  mark. 
It  begins  to  sing  when  mating,  and  is  afterwards,  during  the  in- 
cubating, particularly  earnest  and  persevering  about  it.  Each 
pair  usually  claims  some  particular  copse,  and  the  male  has  his 
favorite  singing  post,  to  which  he  continually  resorts.  The 
simple  song  is  something  like  that  of  the  yellow-winged  sparrow, 
beginning  with  a  few  slow  notes,  then  a  rapid  trill,  finally  slurred 
till  it  sounds  like  the  noise  made  by  some  of  the  grasshoppers. 
The  nest  and  eggs  are  now  well  known.  The  young  in  September 
are  somewhat  differently  streaked  from  the  adults,  and  appear  to 
constitute  Audubon^s  A.  macgillivrayi. 

The  comparison  that  has  been  drawn  between  the  actions  of 
the  Ammodromi  and  of  Sandpipers  seems  somewhat  forced,  and 
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s  more  natural  ooe  might  be  traced  in  tbe  Nuthatches,  Titn 
and  even  Woodpeckera.  They  climb  the  reeds  with  rematkabto 
ease,  sliding  up  and  down,  skipping  from  one  to  another, 
hanging  in  every  attitude  except  head  downwards;  they 
doubtless  much  aided  by  the  somewhat  stiffened  tail.  On 
ground,  they  are  unmistakably  sparrow-like,  and  always  proceed 
by  hopping;  the  flight  does  not  differ  noticeably  from  that  of 
their  several  near  allies.  It  is  irregular  and  very  quick,  and  tb^ 
never  remain  long  on  wing.  They  are  rather  difflcnlt  to  procure 
in  large  numbers,  independently  of  the  miry  nature  of  the  ptuei 
they  inhabit ;  as  they  are  not  often,  comparatively,  seen  at  rrat, 
and  it  is  quite  a  knack,  only  acquired  by  practice,  to  shoot  it 
them  on  wing  with  any  certainty  of  killing.  A  collector  iriU 
do  well  to  take  a  score  of  them  in  a  morning's  walk,  even  whffl 
they  &re  most  abundant. 

Comparing  the  Fringillldie  of  this  seacoast  locality  with  tboM 
of  inland  places  of  the  same  latitude,  the  distinctive  features  >R 
seen  in  the  Ammodromi,  and  in  the  great  abundance  of  Patttr- 
cuius,  together  with  the  absence  or  only  casual  occurrence  of  sen- 
ral  species  elsewhere  abundant.  Thus,  I  never  saw  a  Chipping 
Sparrow,  Yellow-winged  Sparrow,  Bay-winged  Bunting,  or  Saow- 
Bird,  on  the  island. 
Pipilo  BrTthrophthBlmai. 

Common ;  summer  resident,  breeding ;  and  just  possibly  a  fe* 
spend  the  winter  here,  though  I  do  not  think  I  saw  any  betwe« 
November  and  March. 
OftrdiuftUi  TirfiiiiAiiiii. 

Common ;  resident ;  breeds  (in  May  and  subsequently). 
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ktter  part  of  January,  begin  to  sing  in  March,  get  restless  in 
•tfljr  April,  when  they  come  into  full  feather,  but  continue  in 
Uu  for  a  week  or  two  longer.  The  greater  number  then  pass 
I  if  northward,  and  those  that  remain  begin  to  pair.  They  breed 
jIlBetimes  by  the  single  pair,  sometimes  in  companies  with  the 
IjKkdawB,  and  have  their  first  eggs  early  in  May ;  though  other 
[litehes  may  be  found  throughout  June  and  part  of  July.  I 
lated  that  a  narrow  strip  of  brushy  ground  about  two  miles 
contained  about  a  hundred  pairs.  The  young  begin  to  flock 
It  the  middle  of  July ;  there  may  have  been  about  a  thousand 
il  the  tract  just  mentioned,  before  they  were  reinforced,  in  Au- 
|ttt,  by  new-comers  from  the  north. 


Very  abundant,  in  flocks,  from  October  to  April,  when  they 
pw  north,  or  at  any  rate  to  higher  grounds  inland.  I  saw  none 
Ineding,  and  do  not  think  I  ever  observed  a  pair  during  the 
MBmer.  * 

Irintlii  B^or. 

The  characteristic  species  of  the  family,  and  very  abundant.  I 
Jvdge  it  to  be  resident,  though  it  is  much  less  common  during 
December  and  January,  and  may  move  off  altogether  during  the 
txtreme  of  the  season.  It  does  not  seem  to  be  authenticated  as 
wcorring  beyond  the  Middle  States ;  and,  however  far  north  it 
■ty  occasionally  stray  in  summer,  it  is  essentially  a  bird  of  the 
South  Atlantic  and  Gulf  States.  It  is  strictly  maritime,  and  its 
food  difiers  from  that  of  most  of  its  allies,  much  as  that  of  the 
Wwsrow  does,  in  comparison  with  that  of  (7.  americanuH,  It 
Ws  on  molluscs,  aquatic  insects,  fiddler-crabs,  and  small  fry, 
*hich  it  catches  expertly  by  wading  in  the  water  and  striking 
^ilh  its  bill,  in  a  manner  reminding  one  of  a  heron.  It  frequents 
tbe  muddy  flats  at  low  tide,  and  for  similar  animal  food,  and  is 
^iipcrsed  through  the  marsh  in  gleaning  for  seeds  that  form  part 
of  its  fare.  The  sexes  mingle  in  flocks,  often  of  large  size,  up  to 
•ome  time  in  April,  when  they  break  up  in  pairs,  several  asso- 
j  Qtting  together  in  the  same  copse,  and  placing  their  nests  close 
I  together  in  a  sort  of  rookery,, frequented  also  b}'  the  redwings 
\  »nd  the  green  herons.  The  nests  are  bulky  and  inartistic,  com- 
posed chiefly  of  interlaced  twigs  and  intertwined  grasses,  gene- 
'iBj  with  the  addition  of  a  few  dried  leaves  as  lining  or  wadding ; 
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I  saw  none  with  eitLer  mud  or  horsebair.  The  laying  season  is 
at  its  height  the  third  or  fourth  weeli  in  April;  I  did  not  find  more 
than  six,  nor  fewer  than  three,  eggs  in  a  nest.  They  measure  on  an 
average  1^  by  a  little  over  j  ineh ;  aud  have  the  usual  shape 
and  curious  zigzag  markings,  on  a  pale  bluish-green  ground  color. 
On  leaving  the  ucst,  the  young  are  curious-looking  objects — clear 
brown  above,  pale  gray  or  almost  white  below,  with  a  naked  space 
about  the  eyes,  and  fluffy  tufts  of  down  on  the  head.  They 
appear  early  in  June,  and  by  the  first  of  August  both  old  and 
young  are  flocking.  The  young  rapidly  change  after  leaving  the 
nest,  the  brown  acquiring  a  greenish-black  cast,  the  gray  of  the 
under  parts  becoming  brown.  Both  sexes  undergo  a  change  in 
the  early  fall,  after  rearing  of  the  young  is  over,  and  again  in 
the  spring.  The  moult  begins  on  the  head,  and  progresses  back- 
ward, the  quills  and  tail-feathers  being  renewed  lust.  When  in 
perfect  plumage,  the  male  is  a  splendid-looiting  bird;  its  large 
fan-shaped  tail,  with  the  lateral  feathers  placed  slantwise,  giving 
jt  a  jaunty  air,  and  serving  to  steady  its  flight.  A  fuller  account 
of  this  interesting  species  will  be  found  in  the  "Ibi8,"1810,  p.  367. 
COTTiLt  oiiUrkgu. 

Very  common,  and  resident,  though  less  numerous  in  summer, 
and  not  to  my  knowledge  breeding  in  the  immediate  vicinity,  pro- 
bably through  lack  of  suitable  woods.  They  frequent  the  sea 
beach,  contending  with  the  turkey-buzzards  and  herring-gulls  for 
the  refuse  from  the  fort,  and  scatter  over  the  marsh,  often  in  com- 
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«rythrophtlialmnf. 
Frequent,  daring  the  migration. 


Bare  or  occasional  (one  specimen  taken  October  10, 1870). 
Tlic  Picus  querulus^  although  not  actually  observed  on  the 
idind,  may  be  here  noticed,  as  one  of  the  characteristic  species 
•(  the  South  Atlantic  States,  and  an  abundant  bird  of  the  pine 
jvamps  of  the  neighboring  mainland,  where  it  is  resident.     It  is 
tMily  distinguished  from  our  other  Pici  proper,  at  any  reason- 
•Ua  distance ;  first  by  its  different  note,  and  next  by  the  greater 
Mending  of  its  colors,  producing  a  grayish  appearance  at  a  dis- 
tance where  the  other  species  still  look  definitely  black  and  white. 
Ihe  sexes  are  exactly  alike,  except  that  the  ?  lacks  the  red  over 
tke  anriculars,  and   of  the   same  size;    average  measurements 
|hre  8^x15x4;  tail  3^. 

ite  fftrreri vs. 
Frequent ;  apparently  resident. 

iMiflttr  eooperi. 
Frequent ;  apparently  resident. 

Iiilpittr  fu«ni. 
Specimen  in  September. 

Qmi  kvdtoBivf . 

Very  common ;  resident. 

hmos  kaUOtu. 
Common,  especially  in  spring  and  fall. 

^tUUtni  Itueoeepludni. 
Frequently  observed  at  different  seasons. 

*Wi  prmtinooU. 

Occasional ;  specimen  taken  in  the  marsh  in  daylight. 

^^MMjotai  paluBtris. 

Frequent,  about  the  marsh. 


aarm. 

Abundant ;  resident ;  more  numerous  in  summer  than  in  winter ; 
*^ieved  to  breed  in  the  neighboring  pine  swamps. 

1«1.] 
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CatliArtei  atratni. 

Tills  sijecies  was  observed  in  eummer  too  Ei'eqnently  to  be  coo- 
eidered  as  merely  a  straggler,  tbougli  it  is  far  loss  abundant  ber* 
tban  on  tbc  coast  of  tbe  next  State  southward.  Numbers  wen 
Been  March  22d,  1810  (tbeir  first  appearance  tbat  year) ;  and  is 
Novcmher  of  the  same  year  I  aaw  many  near  New  Berne,  X.  C. 
ZensdnTBi  garolineiuli. 

Resident ;  abundant ;  begins  to  flocli  in  August,  and  so  con- 
tinues until  April, 

Ortyz  viTglnianni. 

Casually  on  the  island,  which  is  not  entirely  suited  to  its  wants; 
plentiful  in  the  vicinity. 
ClLaradiiiK  virginicai. 

Common  during  the  migration,  particularly  iu  October  Mid 
Xoveniber. 
Aegialitii  voDlfem*. 

Abundant,  especially  during  the  migration,  but  observed  at  ill 
seasons,  and  probably  resident,  though  not  known  to  breed. 

AeglaliUi  Mmlpalmatni. 
Atgialitii  malodu. 

These  two  Bpecies  conio  and  go  together,  and  are  usually  fonnd 
mpany;  but  tbe  first  named   much   outnumbers  the  liit 
Tliey  become  very  plenty  iu  April,  and  so  continue  throngli  tint    I 
mouth  aud  the  next,  after  which  none  are  to  be  seen  until  tbe 
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Iris  brown ;  no  conspicuous  coloring  of  the  edges  of  the  eye- 
lids ;  bill  wholly  black ;  legs  pale  flesh-color,  sometimes  with  a 
livid,  at  others  with  a  yellowish,  tint.  Shade  of  the  upper  parts 
intermediate  between  that  of  melodus  and  of  semipalmatus ;  % 
with  a  perfect  black  pectoral  collar  and  bar  across  the  vertex,  the 
nape  and  cervix  strongly  tinged  with  rufous,  as  in  the  western 
species ;  9  with  the  bars  plain  grayish-brown,  and  with  little 
rufous ;  young,  like  the  female,  but  duller  and  grayer.  When 
newly  hatched,  the  down  of  the  upper  parts  is  curiously  varie- 
gated with  brown  and  black ;  the  under  parts  are  pure  white ;  the 
bill  and  feet  are  as  in  the  adult. 

None  of  these  Plovers  winter  here.  They  come  from  the  south 
late  in  March,  with  constant  increase  during  April ;  a  part  pass 
further  north  in  May,  but  many  remain  to  breed.  Excepting  a 
few  stray  sandpipers,  they  are  the  only  waders  of  the  beach  during 
June  and  July.  Before  pairing  and  resorting  to  the  sand-dunes 
to  breed,  they  frequent  the  beach,  sand-shoals,  mud-flats,  and  scant- 
herbaged  salt  meadows  indifferently,  in  flocks  of  considerable  size, 
keeping  much  among  themselves ;  their  size,  longer  legs,  and  large 
black  bill  render  them  conspicuous  among  their  congeners ;  they 
are  rather  shyer  than  the  rest,  and  their  note  is  decidedly  differ- 
ent. In  those  opened  were  found  gravel,  insects,  soft  substances 
apparently  both  animal  and  vegetable,  and  fragments  of  small 
molluscs,  particularly  the  fragile  young  of  the  Solen  ensis. 

Some  account  of  their  nidification,  and  a  description  of  the  eggs, 
will  be  found  in  the  American  Naturalist  for  September,  1869. 
This  occasion  is  taken  to  repeat  that  the  usual  number  of  eggs  is 
three,  not  four. 

Sqnatarola  helvetiea. 

Abundant  during  the  migration,  particularly  in  October.  Here 
they  frequent  the  water-edges,  and  the  flesh  is  hardly  so  good  as 
when  they  feed  over  uplands. 

StreptUaB  interpres. 

Very  common  during  the  migration,  and  some  probably  winter. 
In  May,  just  before  they  leave,  very  perfect  specimens  maybe  pro- 
cured. They  begin  to  return  the  last  of  August,  and  soon  become 
abundant.  Many  of  the  old  birds  at  this  time  retain  much  of 
their  spring  attire,  and  are  thus  readily  distinguished  from  the 
young. 
1871.] 
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Galliiiftg«  wilionli. 

Common  during  the  migration,  nnd  often  in  winter;  b 
somewliat  uncertain.     Tliey  frequent  the  marsh,  Ac. ;  but  rarelyj 
if  ever,  the  more  opuu  ground  about  the  harbor, 
MaoTOrhamphUB  grlBBiia. 

Very  abundant  during  the  migration,  and  perhaps  some  winter, 
as  they  may  be  taken  in  December.  They  occur  iu  large  flocb 
on  the  sand-bars  and  mud^flats,  as  wel]  as  on  the  salt  mcadona; 
and  afford  escellent  shooting.  They  are  not  so  common  in  tlit  , 
spring,  and  the  passage  is  more  rapid. 
Felidni  amsrioana. 

Very  abunriant,  April  and  May,  and  September  to  NovcmbM) 
some  maj' remain  all  winter.  A  large  part  of  tliem  attain  their pe^ 
feet  dress  before  leaving  iu  the  spring ;  and  it  is  partly  retained  by 
many  during  tbe  full  migration,  when,  however,  most  of  them  «e 
in  plain  gray  plumage.  The  vernal  change  begins  early  in  April, 
soon  after  the  main  body  arrives  from  the  south.  Even  in  spring 
they  are  often  found  exceedingly  fat ;  and  in  the  fall  their  corpu- 
lence seems  only  limited  by  ttie  capacity  for  expansion  of  the 
skin.  In  examining  a  great  number,  I  found  a  variation  of  a  third 
of  an  inch  in  the  length  of  the  bill ;  but  this  is  always  consider- 
ably over  an  inch  long,  and  never  quite  straight.  They  seem  to 
prefer  muddy  flats  to  the  beach,  and  arc  among  the  most  snipe- 
like  of  the  sandpipers. 
Aotodromai  bonapartai. 

Common,  during  the  migration,  associating  in  flocks  witli 
other  species.  The  larger  size,  and  conspicuously  white 
mark  it  at  once  from  Ereiiiietes,  ixnd  the  nextspecics.it* 
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e  beach  and  marsh  are  cleared  of  all  their  sandpipers  about 
ret  of  Jane ;  and,  for  some  six  weeks,  scarcely  a  straggler  of 
Oft  is  to  be  seen.  But  about  the  middle  of  July — a  few 
before  or  after  the  15th — a  few  of  this  and  the  next  species 
lar,  and  in  August  the  numbers  are  materially  increased, 
1  advance  of  the  main  body  of  September  arrivals.  It  is 
in  question  about  these  July  birds.  It  seems  improbable 
hey  should  have  gone  so  far  north  as  the  most  southern 
where  we  know  of  their  breeding,  and  have  raised  a  brood, 
short  six  weeks  of  their  disappearance.  Probably  they  are 
those  that  left  in  the  van  of  the  spring  migration,  or  those 
lid  not  accomplish  a  complete  migration,  from  whatever 

MpniilliiB. 

remely  abundant,  as  elsewhere  along  the  Atlantic  coast, 
;  the  migrations ;  here,  chiefly  from  early  April  to  June, 
om  August  (see  above)  through  October.  They  show  as 
d  preference  for  the  beach  as  the  least  sandpipers  do  for 
r  flats. 

ftmuuria. 

jT  abundant  at  all  times,  excepting  during  the  three  summer 
8.  The  greater  number  pass  north  early  in  May,  but  a  few 
until  June.  Some  arrive  late  in  August,  and  most  of  them 
tember.  After  October  they  are  conspicuous  by  their  light 
appearing  almost  white  at  a  distance.  The  vernal  change 
jnces  in  April,  but  the  process  is  slow,  and  few  completely 
birds  are  seen  here.  Up  to  a  short  time  before  their  de- 
e,  they  continue  in  compact  flocks ;  but  in  May,  are  more 
4ed,  and  the  prospective  pairs  arc  seen  chasing  each  other 
he  sand,  the  males,  puffed  up  to  nearly  twice  their  usual 
oing  through  a  variety  of  odd  motions,  and  piping  in  ex- 
ones.' 

hit  bird,  with  no  external  trace  of  a  hallux,  the  accessory  metatarsal  is 
,  witliout,  however,  bearing  even  a  rudimentary  phalanx,  and  without 
J  any  protuberance  of  the  metatarsal  envelope.  It  is  a  small  oval  or 
bat  reniform  ossicle,  slightly  twisted  on  itself,  and  deei)ly  sulcate 
he  middle,  lying  in  the  fossa  between  the  three  prongs  of  tlie  meta- 
rbere  it  is  ligamentously  bound  down.  It  lacks  the  usual  roughened 
of  opposition  with  the  principal  bone.     Independently  of  morpholo- 
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Synptaamla  lemlpaliiMta. 

Resident,  but  less  common  during  the  colder  months ;  very 
abundant  at  other  times,  and  one  of  the  few  waders  that  regnlaiij 
breed  here,  \umbers  arrive  from  the  south  in  March  and  April; 
a  part  of  them  proceed  further  north,  and  the  rest,  in  May,  scatter 
over  the  marshes  to  breed.  In  August  the  ranks  are  again  re- 
cruited by  the  numbers  hatched  here,  and  in  September  by  others 
returning.  The  large  size,  variegated  color,  and  restless,  noisy 
disposition  combine  to  render  it  one  of  the  most  notable  birds  of 
the  vicinity  in  summer. 

Ouutwtta  meluioleiiek. 
Qambetta  flft*ip«i. 

Both  common  during  the  migration — the  first  named  the  more 
abundant. 
BhyMapUlm  Hlituiu. 

Only  observed  in  April  and  May,  and  September  and  October, 
and  not  abundant. 
TrisgoUti  mMulftritu. 

Summer  resident,  arriving  late  in  March,  becoming  very  abun- 
dant in  April,  and  the  greater  number  passing  north  in  May;  but 
the  young  are  common  in  July. 

UauMft  ttdos. 
Abundant  during  the  migrations,  particularly  in  the  fall.     Pos- 

ily.  lint  I  nm  iiot  sure  nf  this. 
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March.  Some  flocks  that  I  witnessed  must  have  contained 
thousands  of  birds.  These  were  not  the  species  just  named,  but 
whether  htidsonicns  or  horealis  was  not  ascertained. 

Beoturyirostra  amerioana. 

I  scarcely  think  that  this  is  a  regular,  and  it  certainly  is  not, 
according  to  my  observations,  a  common  migrant  here.  The  only 
time  I  identified  it  with  certainty,  was  on  the  12th  of  September, 
when  a  flock  of  six  was  seen. 

Ardea  herodias. 

A  resident  species,  common  on  the  marshes  at  all  seasons. 
This  and  the  Bittern  are  the  only  species  of  the  family  that  I 
observed  in  winter.  I  do  not  know  that  it  breeds  in  the  imme- 
diate vicinity,  but  such  is  probably  the  case. 

Herodias  egretta. 

Only  observed  late  in  summer,  and  through  autumn,  when 
moderately  common,  and  generally  seen  in  small  flocks. 

Oanetta  oandidissima. 

Apparently  a  summer  resident,  though  not  observed  breeding. 
I  first  saw  it  early  in  May,  when  it  appeared  to  be  migrating,  but 
individuals  were  obtained  at  various  times  during  the  summer. 
They  were  oftenest  in  flocks  of  considerable  size.  Old  birds  killed 
in  July  still  had  lengthened  plumes  on  the  head  and  breast,  but 
the  former  were  not  recurved,  and  the  dorsal  ones  were  wanting. 
Except  in  these  respects,  the  birds  of  the  year  were  like  the  adults. 
They  remain  until  October  at  least,  and  probably  later. 

Bntorides  viresoens. 

Summer  resident,  and  very  abundant,  arriving  late  in  March 
and  early  in  April,  and  remaining  until  October.  They  breed  in 
colonies  with  the  jackdaws,  placing  the  nests  in  the  thick  shrub- 
bery that  covers  part  of  this  end  of  the  island.  The  nests  are 
rather  large  and  frail  platforms  of  loosely  interlaced  twigs,  built 
on  dense  beds  of  small  branches,  or  saddled  in  a  crotch,  or  swung 
like  hammocks  upon  a  mass  of  climbing  vines.  The  birds  begin 
to  lay  the  second  or  third  week  in  April,  but  some  do  not  fill  the 
nest  until  after  the  first  of  May.  The  complement  is  usually  five 
or  six;  but  I  have  found  only  four,  and  in  one  instance  He\)en — 
the  latter  number  probably  being  the  maximum.     The  old  birds 
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shed  their  dorsal  plumes  during  the  period  of  incnbation;   the 
fouDg,  for  some  time  after  qaitting  the  cest,  show  traces  of  down 
here  and  there,  particularly  about  the  head. 
Botannu  Itntiginoiu. 

I  think  that  the  Bittern  will  prove  a  resident  species  here, 
though  I  have  only  observed  it  from  September  to  Hay.  It  is 
quite  common  in  the  fall;  thus,  I  have  shot  two  or  three,  and 
seen  as  many  more  in  an  aflemoon's  walk  in  October.  Singular 
as  it  maj'  seem,  viewing  the  abundance  of  the  bird,  and  its  wide 
distribution  over  Xorth  America,  a  complete  history  has  not  yet 
appeared.  The  earlier  accounts  are  defective,  and  not  entirely 
accurate.  Perhaps  the  best  notice  we  have  is  Mr.  Endicott's,  in 
the  American  Naturalist,  iii,  p.  169. 

Ballu  etepiUUI.     (=  R.  longiroalrii,  Bodd.) 

This  is  probably  the  most  abundant,  and  it  is  certainly  one  of 
the  most  characteristic  birds  of  the  locality.  It  should  properly 
be  classed  among  the  resident  species,  although  its  numbers  are 
greatly  diminished  during  December  to  February,  and  it  may 
entirely  disappear  in  very  cold  weather.  Its  ranks  are  largely 
recruited  in  March,  and  little  or  no  decrease  is  perceptible  until 
November.  It  becomes  very  noisy  in  April,  and  the  marshes 
resound  with  its  barsb  cries  until  the  ncKt  autumn.  The  laying 
season  is  at  its  height  during  the  latter  part  of  April,  and  through 
a  portion  of  May ;  but  eggs  may  be  procured  nearly  all  summer. 
A  full  account  of  its  nidlBcation,  with  other  particulars,  will  be 
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imii  6ftr«Ii]uu 

Daring  the  migration  only,  in  April,  May,  and  part  of  August 
to  October ;  then  common. 

F.imtorMtafU. 
One  individual  observed  April  12th,  under  circumstances  that 


left  00  doubt  of  the  identification. 

Tbe  numbers  of  wild-fowl  that  throng  the  sinuosities  of  the 
:  COMt  in  winter  are  simply  incalculable.  Immense  flocks  cover  the 
^  Viters  of  the  harbor;  and  yet  these  are  said  to  be  inconsiderable 
ttnpared  with  those  upon  the  land-bound  reaches  of  water  a 
little  removed  from  the  coast.  Aside  from  the  natural  oonditions 
determining  this  influx  of  the  Anatidse,  such  as  congenial  latitude, 
eo&venient  feeding-grounds,  and  an  abundant  supply  of  food,  we 
Bty  attribute  a  part  of  the  number  of  water-fowl  to  the  incessant 
tad  systematic  persecution  they  suffer  somewhat  further  north. 
Here  they  are  comparatively  free  from  annoyance,  their  destruc- 
tion not  being  attempted  methodically,  nor  usually  with  any  con- 
liderable  degree  of  skill.  A  few  of  the  species  appear  in  the  early 
Ul,  bat  the  great  flight  does  not  fairly  set  in  until  the  cold 
vetther  of  November.    The  numbers  are  full  the  following  month, 

ind  continue  undiminished  through  the  winter.     The  decrease  is 

• 

&i|>pear  soon,  by  fusion  of  the  two  brftiiches  on  the  upper  lialf  of  the  neck 

Miind.    The  pt.  liumcralis   is  completely  isolated  by  aptericD  from  sur- 

toonding  tracts ;  it  is  short  but  wide  and  strong,  and  lies  parallel  with 

Ifce  tpinal.     The  pt.  femoralis  is  doubled ;  an  inner  and  outer  row  of 

^eitbers  are  entirely  separate,  and  both  of  them  are  strong.    The  under  or 

Vpper  band  arises  over  the  extremity  of  the  pelvis,  and  runs  with  slight 

ObUqaity  to  tlic  front  of  the  knee ;  the  outer  arises  from  the  side  of  the 

Coccyx,  and  runs  parallel  with  the  other  along  the  lower  edge  of  the  outer 

Mpect  of  the  thigh  to  the  cms ;  it  is  there  almost  continuous  with  the 

^ntrtl  tract,  and  is  but  slightly  separated  at  its  origin  from  the  caudalis  ; 

bvt  it  as  widely  separated  from  the  other  femoral  tract  as  this  last  is  from 

Uie  ipiDa).    The  pt.   cruris  is  as  yet  only  indicated   by  a  few  sparsely 

i&tribated  follicles,  with  the  feathers  beginning  to  protrude  along  the 

•aierior  and  posterior  borders ;  the  pi.  alaris  is  in  the  same  condition,  and 

^tectadalis  but  little  more  advanced.    The  ventral  pteryla  is  double  through- 

OW;  it8  branches  are  separated  from  each  other  on  the  neck,  by  as  much 

^•ee  AS  they  are  from  the  spinal  tract ;  and  rather  abruptly  divaricate  on 

^  breast,  inclosing  a  broad  oval  Hpace,  finally  approaching  gradually  as 

^{MM  backward.    Tlie  anal  circlet  of  feathers  is  Just  perceptible,  but 

^  around  the  oil-gland  is  not  visible. 
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very  great  in  Marcli,  and  few  are  found  later.    I  do  not  ' 
that  more  than  one  species  ie  resident. 
B«ruteU  canftdenili. 

A  few  geese  may  come  in  October,  but  they  are  not  plenty  (1* 
a  month  Bubseuqently.  Some  are  to  be  seen  in  April,  bnt  tk 
greater  number  depart  in  March.  I  think  tbat  occasionally  ft 
pair  may  remain  to  breed  in  the  vicinity,  as  I  have  seen  a  brori 
in  domestication,  said  to  have  been  raised  fh)m  the  egg;  a  sttffr 
ment  that  bears  weight  from  the  impossibility  of  procuring  yoo^ 
birds  in  any  other  way.  But  such  instances  are  doubtleSB  excq^ 
tional.  Geese  may  be  procured,  in  season,  for  a  dollar,  or  em 
less,  apiece;  a  fact  of  itself  attesting  their  abundance. 
Bernlelft  br«iitk. 

Common  in  winter,  and  seen  until  April  6.     This  and  the  lid 
were  the  only  geese  observed ;  nor  did  I  ever  hear  the  guDn*n 
allude  to  any  white  ones,  though  I  should  judge  that  A.  kyper- 
boreuB  would  also  occnr  in  winter. 
AnHbonhu. 

Very  common. 


DtflU  aenta. 

Common.    Among  the  earlier  October  arrivals. 
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amerioaiuu    (=  B.  dang^ila  ?) 
MizMariU. 


Of  these  the  two  last  named  arc  apparently  the  most  abundant. 
the  canvas-back  I  have  never  seen  here. 


ftnpieillata. 

Very  common.  Early  in  November,  18T0,  before  the  comple- 
of  general  wild-fowl  was  made  up,  these  were  perhaps  the 
^Bott  abundant  ducks  on  the  harbor,  mixed  with  a  number  of  the 
mt  species.  By  far  the  larger  proportion  were  females  and 
}oaDg.  The  young  males  at  this  season  almost  exactly  resemble 
tlie  females ;  having  the  two  whitish  spots  on  each  side  of  the 
kid,  and  bUl  wholly  black,  the  place  of  the  future  black  spot  in 
tlie  bill  being  indicated  by  a  slight  corrugation  of  the  skin.  But 
tkey  are  generally  distinguishable  by  the  presence  of  a  few  per- 
l^lj  black  feathers  about  the  head,  and  by  the  rather  more 
Uur^d  bill. 

MiaiA  amerieana. 

Common.  The  female  and  young  are  distinguished  from  those 
of  the  last  by  the  different  number  of  tail-feathers,  different  shape 
of  bill,  and  the  continuously  whitish  sides  of  the  head ;  other- 
wise the  resemblance  is  very  close.  Both  are  known  as  "  black 
^ncks,"  and  by  a  probable  further  confounding  with  A.  ohscura^ 
^Tt  pronounced  good  eating  by  those  who  do  not  intend  to  eat 
them. 

^Urfu  mrator. 

Very  abundant.  I  should  judge  this  to  be  the  most  numerous 
of  ill  the  family  in  this  vicinity.  They  are  always  on  the  harbor 
ftom  October  to  April,  and  a  few  both  earlier  and  later  ;  and  are 
>iot  much  molested,  being  unacceptable  even  to  not  over-fasti- 
^ioQ8  people.  The  distribution  of  their  colors,  showing  large  pure 
^kitc  areas,  marks  them  out  at  any  distance ;  the  Bucephaloe 
Vinj5  the  only  ducks  to  which  they  bear  any  special  resemblance. 

'^ikwiu  fkaeai. 

A  few  observed  at  irregular  intervals   through  the  summer 
^nths. 
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BnUbUMlM. 

Several  were  aeon  during  foal  weather,  in  February  and  Marcli, 
both  years ;  but  the  apcuies  is  not  a  common,  if  indeed  a  regular, 
winter  visitor. 
GtmhIhi  florlduini. 

Cormorants  may  be  seen  nt  intervals  the  whole  year,  and  are 
common  except  during  the  warmer  months.  There  are  two 
species;  but  I  did  not  succeed  in  ascertaining  their  times  of 
arrival  and  departure.  The  summer  birds  are  all,  without  doabt, 
the  G.Jloridanus,  to  which  species  a  full-plumaged  specimen, 
captured  in  the  spring  of  1869,  belonged ;  and  the  winter  ones 
are  in  all  probability 
flrMulni  diloplini. 

Very  common  in  winter.    Jndging  from  the  light  brown  ap- 
pearance of  most  individuals  observed  at  this  season,  they  were 
chiefly  young  birds. 
PnAnm  fnligliioini. 

A  specimen  taken  May  21,  IdTO,  in  fine  plumage,  but  injured 
in  one  of  the  webs ;  tins  disability  probably  accounting  for  its 
exceptional  occurrence.  It  was  caught  by  hand  near  the  shore, 
and  kept  alive  for  some  time.  Placed  on  a  level  surface,  it  could 
with  difficulty  stand  upright,  and  on  endeavoring  to  walk,  sprawl- 
ed with  the  use  of  its  wings  and  by  hooking  itself  along  with 
the  sharp  point  of  the  bill — not,  however,  grasping  with  both 
mandibles.    I  was  before  ignorant  of  this  method  of  assisting 
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Lanu  Bxnithfonianns. 

Winter  resident ;  very  abundant ;  the  characteristic  and  only 
common  bird  of  the  family  throughout  that  season.     I  have  been 
repeatedly  assured  that  some  of  the  "  sea-gulls,"  as  this  species  is 
called  in  distinction  from  the  smaller  kinds,  remain  all  summer, 
but  have  never  seen  any  at  that  season,  and  doubt  the  statement, 
except  perhaps  in  its  application  to  diseased  or  otherwise  disabled 
individuals.   Some,  however,  certainly  linger  longer  in  spring  than 
would  have  been  anticipated,  being  seen  almost  until  June.    There 
is  little  falling  off  in  their  numbers  in  March ;  but  most  of  them 
pass  northward  early  in  April,  about  the  time  that  the  Terns  and 
Chrcecocephali  make  their  appearance.  A  few  arrive  in  September, 
but  they  are  not  plentiful  until  the  latter  part  of  October.     In 
consequence  of  being  rarely  molested,  they  become  quite  familiar, 
often  mixing  with  the  tame  geese  about  the  fort,  and  permitting 
themselves  to  be  approached  within  a  few  feet;  still,  as  a  rule, 
they  show  that  they  have  an  excellent  idea  of  gunshot  range. 
Three  styles  of  these  gulls  are  easily  distinguished.    The  birds  of 
the  year  are  smoky-brown  (becoming  grayer  towards  spring),  and 
differ  in  this  respect  from  the  3'oung  of  any  other  species  occur- 
ring here.     The  birds  hatched  the  previous  summer  but  one  are 
pale  grayish,  with  the  blue  of  the  mantle  showing  in  irregular 
patches,  the  primaries  wholly  black,  and  the  rectrices  either  the 
same  or  white  with  a  terminal  black  bar.     The  birds  in  their 
third  year  are  in  perfect  plumage,  but  show  the  dusky  streaking 
of  the  head  and  hind  neck  characteristic  of  the  winter  plumage. 
The  bills  of  the  birds  of  the  first  class  are  black;  of  the  second, 
flesh-color,  black-tipped ;  of  the  third,  yellow,  with  or  without 
the  orange  spot  at  the  angle  of  the  gonys.    Most  of  the  old  birds 
regain  their  nuptial  dress  before  leaving.    They  are  rather  silent 
during  the  winter,  being  rarely  heard  except  when  quarrelling  for 
food ;  but  in  April,  before  they  move  off,  the  air  resounds  with 
their  hoarse  cries.     Among  the  substances  found  in  the  stomach 
were  the  remains  of  a  marsh-hare,  though  I  hardly  think  that  the 
animal  could  have  been  captured  alive. 
L.  delawarensis. 

Spring  and  fall ;  common,  and  probably  also  a  winter  resident, 
although  I  did  not  identify  it  at  that  season.* 

*  In  winter  the  head  and  hind  neck  of  this  species  are  definitely  spotted 
with  blackish.  In  the  case  of  the  last  species,  and  of,  probably,  the  whole 
1871.] 
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CbreMogepluliii  atrioUla. 

Extremely  abundant,  in  spring  and  fall.  Tfaey  uppear  the  last 
of  March  or  early  in  April,  and  become  plentiful  during  the  latter 
mdutb.  They  remain  so  late,  and  are  absent  bo  short  h  time 
during  the  summer,  that  I  think  some  breed  near  by,  though  I 
found  none  actually  nesting  in  the  vicinity.  Probably  only  two 
years,  instead  of  three,  as  in  the  case  of  the  larger  Lari,  are 
required  for  tbem  to  assume  the  perfect  plumage.  The  minority 
of  the  spring  birds  are  in  full  attire,  but  among  them  a  large 
number  of  the  conspicuously  brown  birds  of  the  preceding  year 
are  always  seen.  A  few  return  in  August,  many  more  in  Septem- 
ber, and  by  the  last  of  this  month  their  number  defies  computation- 
It  is  no  exaggeration  to  say  that  I  have  seen  a  thousand  rise  at 
the  same  moment  from  a  single  sand-bar  where  they  were  resting 
and  pluming  themselves  after  feeding.  Tlicy  fish  in  companies 
often  of  numbers  but  little  inferior,  following  the  shoals  of  small 
try  about  the  harbor,  continually  descending  upon  them,  and 
rising  on  wing  again  after  a  moment's  half-submergence.  At 
such  times  they  are  in  pursuit  of  the  small  fish  that  form  the 
principal  food  of  the  blue-fish,  and  their  presence  is  an  unfailing 
guide.  At  this  season  the  brown  birds  greatly  outnambetr  the 
others.  The  adults  are  mostly  moulting  when  they  return,  and 
retain  traces  of  the  spring  plumage — seen  in  a  slight  glow  of  the 
under  plumage,  carmine  tint  in  the  dusky  of  tbe  bill,  red  mouth, 
and  slate  about  the  head — at  least  until  October,  Trhcn  the  renewal 
is  completed.    The  young  of  the  year  are  quite  definitely  brown. 
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off  in  November,  and  few  are  seen  after  this  month.    I  am  not 
sure  that  any  remain  all  winter. 

ChroMOoeplialnB  Philadelphia. 

Extremely  abundant,  but  only  in  spring  and  fall,  being  strictly 

migrants  here.     The}'  appear  about  the  first  week  in  April  with 

the  last  species,  generally  remain  through  most  of  May,  and 

return  in  September,  remaining  until  the  end  of  November.    But 

this  general  statement  may  be  somewhat  qualified  in  detail  by 

some  observations  that  have  interesting  bearing,  unless  I  wrongly 

interpret  them.     In  1869,  from  the  beginning  of  April  until  the 

22d,  the  birds  were  here  in  great  numbers,  and  with  a  marked 

preponderance  of  old  full-plumaged  individuals.     Without  any 

change  in  the  weather,  or  other  assignable  cause,  they  suddenly 

disappeared,  presumably  having  moved  northward.    For  a  week 

or  ten  days  scarcely  one  was  to  be  seen ;  when  they  became  more 

numerous,  if  possible,  than  before,  and  so  continued  through  the 

greater  part  of  May.     This  last  lot  was  almost  entirely  composed 

of  birds  of  the  previous  year,  as  shown  by  the  plumage,  there 

being  hardly  a  black-headed  one  among  them.     I  should  judge, 

therefore,  that  the  old  birds  migrate  in  advance  of  the  young,  and 

also  that  they  move  the  more  hurriedly  of  the  two.    It  is  probable, 

moreover,  that  only  these  adults  were  going  to  breed  that  year, 

although  it  is  pretty  certain  that  some  gulls,  at  least,  reproduce 

before  gaining  their  perfect  plumage.    In  the  fall  few  black-headed 

ones  are  ever  seen,  the  hood  being  lost  before  they  reach  this 

latitude;  but  even  at  this  season  the  old  and  young  are  readily 

distinguished  by  other  marks.    Many  return  in  September,  and 

then  the  earliest  ones  to  come  are  the  young.    I  verified  the  same 

general  observations  through  four  migrations  that  I  witnessed. 

This  year  (1870)  there  were  few — almost  no — birds  in  part  of 

October,  after  the  September  young  appeared  to  have  passed  on ; 

but  as  I  write  (Nov.  18)  the  harbor  is  covered  with  thousands 

of  old  ones  in  their  winter  dress.    They  appear  at  a  little  distance 

almost  pure  wliite,  and  are  beautifully  conspicuous  among  the 

other  gulls  and  the  terns  with  which  they  associate. 

Audubon  is  certainly  mistaken  in  representing  the  female  of 
this  species  with  a  brown  hood.  The  sexes  are  not  distinguish- 
able by  any  outward  marks.  If  there  is  a  United  States  gull  with 
the  head  of  the  color  shown  in  the  plate  just  alluded  to,  it  must 

18U.]  PART  I 4 


m.wzizics-at  ,t  rzi  aia^cst  a 


Tii*  WTT  ^iKTAiT  i.-wi*  ^mB-riurt  i  uc  rieuuij :  tor. 
klti/'j-^za.  I  ^-i  z.",  ijii  12 j  iak^  I  ta.-w  i:  Efntsualr  rtrna^fc 
t«'j  s;asr*r».  »ii  o;«».si:cjIl7  a.-.ii:*;  ^cri*  *•:■  rouse  tbal  ikej 

Ub4  J-Ij  »=4ll  l-:«:ii  ■tr*  '.fiii.  Kitiwi  TTrnir  «>  « 
ti';ri«  for  >,tz  -f  .?-.Ait««.  '.iA:  1 1*!  i-:-  4t-V:-i  linr  ^ 

trr.ftA  fTOJB  lie  k-^tI  tarlr  ir  Ajrli.  »i-i  tirt>c:zi  Jiit  and  the 
i;«t  ttOJilii  ii  cere  »'::i'i»::-:  tiii.  it  <-:i=r  tii3»  oilij  the  &1I — 
k  I*rt.  I  prtssa:*-  i-».?sii.i  f:r;-*r  =<niu  I:  ^«<»idm  asBctiou 
>Z>i3  ic  .S«p*«iE.i<Tr.  u.!  v>  cc-:::i::t:'c^  =.rU  :1«  ^d  of  XoTCfsbcr. 
J  •A&not  «ar  wLe'.iei  c-r  lo*.  u:t  r«:=^iz  »!'.  ^izMT.  \vx  ihiiik  that, 
if  'AtT^rvtd  »t  tb«^  season. :-  «ill  '::•*  an  «xeiep*>k>£al  case.  It  ia 
more  vary  than  anj  oi  ih«  v.^r  t«rss.  ai^-i  U  always  the  Cnt 
to  riw  amoDz  tti€  ii::f««!Iane«ci  troc-p-i  thai  S«ck  the  sand-bsn. 
It  U  cotfipicKocs  liT  iis  ".ize  and  bright  red  bill:  and  the  yooDg 
are  easily  dLstingni-ibei  by  the  smaZer  size,  yellow  instead  of 
red  bill,  and  spotted  plnmage.  The  old  birds  lose  the  black 
Ifileum  in  Septemlier.  the  crovn  then  becoming  white,  bordered 
U^tiiud  by  the  long.  loo^  blackish  feathers  of  the  ocvipat.  and 


•r  other  dark  ones  on  the  side: 
winter  is  not  so  vivid  in  color  as 


of  the  head.      The   bill  in 
'Ummer.  and  mnch  shorter. 
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in  September  (a  few  probably  somewhat  earlier),  and  is  very  com- 
mon until  December.  A  large  number  shot  in  the  middle  of  Sep- 
tember were  in  the  same  condition  of  plumage  as  T,  regius  was 
at  the  same  time.  The  species  may  be  marked  out  among  its  allies 
by  its  size,  its  singularly  trim  shape,  conspicuously  black,  long  bill,' 
yellow-pointed,  and  a  general  whiteness;  the  mantle  being  paler 
than  in  any  of  the  others.  Specimens,  even  in  the  fall,  frequently 
Bhow  a  rosy  blush  of  the  under  plumage,  much  like  that  generally 
supposed  to  characterize  T.  elegans  of  the  California  coast. 

The  difference  in  the  pattern  of  the  coloration  of  the  primaries 
of  this  bird,  that  was  noted  in  my  "Review"  as  separating  the 
species  (or  whatever  it  is  to  be  considered)  from  the  European  T, 
cantiacus^  has  not  failed  in  a  single  instance  that  has  come  to  my 
knowledge.  No  reliance,  however,  can  be  placed  upon  the  yellow 
tip  of  the  bill  as  a  character ;  this  varies  from  nothing  (in  imma- 
ture specimens)  up  to  a  third,  or  nearly,  of  the  total  length  of  the 
bill,  and  no  two  specimens  show  exactly  the  same  line  of  demar- 
cation between  the  yellow  and  the  black.  Specimens,  as  usual 
in  this  family,  differ  much  in  size,  and  particularly  in  the  length 
and  stoutness  of  the  bill.  The  feet  are  always  black,  as  in  T. 
regius. 

Stama  hirando. 

Very  common,  but  only  during  the  migration.  Arriving  from 
the  south  early  in  April,  they  all  pass  on  during  the  following 
month.  They  are  abundant  again  in  September  and  October, 
perhaps  a  little  earlier  and  later,  but  I  identified  none  except 
during  these  months.  In  the  spring  they  are  scarcely  to  be  told 
with  certainty,  unless  shot ;  but  in  the  fall  they  are  conspicuous 
by  the  fact  that  they  retain  the  black  pileum,  at  least  as  long  as 
they  remain  here.  It  has  been  stated,  upon  eminent  authority, 
that  this  species  never  loses  the  black  on  the  head ;  and,  although 
I  do  not  confirm  this  from  examination  of  specimens  taken  in 
the  depth  of  winter,  my  observations  until  the  end  of  October 
support  it,  and  I  do  not  remember  to  have  seen  in  any  museum 
a  "Wilson's  tern  without  the  feature  in  question.  Numbers  shot 
here  in  September  had  completed  the  winter  plumage,  and  were 
newly  feathered,  except  on  the  crown,  where  the  black  looked  worn 
and  faded,  but  was  still  unmixed  with  white,  except  a  few  specks 
on  the  extreme  front.    I  presume  that  the  change  on  this  part  of 

1871.] 
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the  body  is  very  gradual.  At  this  season  the  feet  were  simply 
orange-yellow,  not  vormilion,  and  the  bill  was  duaky-ahaded 
throughout.  Some  of  the  year's  young  had  nearly  perfect  wing 
and  tail  feathers  ;■  but  the  mantle  showed  dusky  mottling,  with 
some  blackish  areas  upon  the  wing-coverts ;  while  younger  still 
were  marbled  and  otherwise  beautifully  variegated  with  gray, 
light  brown,  &c.  In  all  the  young,  the  feet  were  yellowish,  more 
or  less  obscured ;  and  the  bill  mostly  black,  with  yellow  or  orange 
on  the  basal  part  of  the  under  mandible ;  it  was  smaller  than  that 
of  the  old,  not  so  homy,  and  more  obtuse, 
sterna  Fontml. 

Chiefly  migrant,  but  also  winter  resident.  Compared  with  the 
last,  there  is,  I  think,  a  difference  in  the  migrations,  &c.,  something 
like  that  I  have  endeavored  to  show  in  the  case  of  the  Ammodromi, 
this  being  the  more  northerly  species  of  the  two,  migrating  earlier 
in  the  spring  and  later  in  the  fall,  and  wintering  where  S.  WiUoni 
does  not ;  of  the  breeding  I  can  say  nothing  from  personal  obser- 
vation. A  few  Forster's  terns  come  back  in  August ;  they  become 
abundant  the  following  month,  and  there  is  little  or  no  decrease 
of  their  numbers  until  December,  when  a  part  go  further  south,  to 
return  the  latter  part  of  March,  and  the  rest  remain.  It  is  one 
of  the  most  plentiful  terns  on  the  harbor  in  October  and  Novem- 
ber, when  it  maybe  distinguished  at  any  reasonable  distance  with 
ease ;  Wilson's  tern  being  the  only  one  at  all  resembling  it,  and 
this  being  marked  in  the  manner  just  indicated.     Forster's  at  thia 
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through  the  eyes  to  and  over  the  auriculars.  The  blue  mantle 
only  partly  appears  at  this  time,  being  lightly  washed  over  with 
gray  and  clear  brown;  the  rectrices  are  heavily  dusky,  as  in 
hirundo  at  the  same  season,  but  the  dark  color  is  on  opposite 
webs  in  the  two  species.  The  wing-feathers  are  new  and  perfect, 
and  more  hoary-silvery  than  those  of  hirundo  of  the  same  age  • 
but  the  pattern  of  coloration  is  exactly  duplicated.  The  feet  are 
yellow,  more  or  less  obscured  with  dusky. 

Btema  antiUanim. 

Summer  resident,  from  early  in  April  until  October ;  and,  except 
at  the  height  of  the  influx  of  the  other  kinds,  the  most  abundant 
tern  of  all.  It  breeds  here  in  great  numbers.  Referring  again 
to  an  article  in  the  American  Naturalist  for  September,  1869,  for 
an  account  of  its  nidification,  I  have  only  to  add  here — 

A  tern  shot  May  lY,  had  then  an  egg  ready  to  be  laid ;  but 
most  of  the  eggs  are  deposited  towards  June,  and  during  the  fore 
part  of  that  month.  The  first  young  birds  I  noticed  were  flying 
June  20th;  but  this  was  early  for  them,  the  broods  not  being 
fairly  on  wing  until  the  middle  of  July,  During  all  of  May  and 
June,  indeed,  there  are  plenty  of  immature  birds  about ;  but 
these,  it  should  be  observed,  are  of  the  last  summer's  broods, 
rendering  the  conclusion  obvious  that  at  least  two  years  are 
required  to  assume  the  perfect  dress.  These  birds  have  the  bill 
black,  no  black  cap  or  white  crescent,  slaty  auriculars  and  occiput, 
dark  bar  along  the  front  edge  of  the  wing,  imperfectly  colored 
primaries,  and  slightly  forked  tail ;  thus  not  possibly  to  be  con- 
founded with  birds  of  the  season,  which* are  curiously  variegated 
with  gray-brown,  and  white,  and  show  no  pearly  blue.  The  year- 
lings were  in  plenty  with  the  adults  at  the  breeding-grounds ;  but 
whether  or  not  they  were  paired  and  had  eggs  too,  was  plainly  im- 
possible to  determine,  as  terns'  eggs  are  almost  never  identified 
as  to  the  exact  parent,  when  numbers  of  the  birds  are  breed- 
ing together.  The  usual  number  of  eggs,  I  may  repeat,  is  two, 
not  three,  and  often  only  one  is  laid ;  they  do  not  average  over 
1^  X 1  inch.  The  black  tip  of  the  bill  of  this  species  varies  from 
nothing  to  a  fourth  of  the  length  of  the  bill.  The  distinctions 
between  the  species  and  S.  minuta  are  constant  and  perfectly 
satisfactory. 
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HjdraglMUdov  fluipM. 

Migrant  only;  very  abundant.  This  tern  differs  somewhat 
from  tbt:  rest,  in  its  times  of  migrating  and  other  particalars.  It 
is  not  very  common,  comparatively,  in  spring,  and  passes  north 
swiftly  and  silently.  The  first  spring  I  saw  none  nntil  Hay  15th, 
and  had  begun  to  think  that  I  had  missed  them,  or  that  they 
were  migrating  inland,  when  they  became  plenty,  but  only  for  a 
week  or  ten  days.  All  that  I  saw  were  in  perfect  spring  dress. 
They  return  in  the  van  of  all  the  terns,  abont  the  second  week  in 
August,  when  many  are  still  black,  but  by  far  the  greater  nnmber 
in  the  plumage  of  the  young.  They  remain  until  October — not 
later,  I  think — and  during  September  are  as  common  as  any  of  the 
others.  Although  they  flock  with  the  rest  over  the  harbor,  and  on 
its  sand-bars,  they  also  frequent  the  marsh,  where  they  Qutter  about 
for  hours,  busy  catching  insects — chiefly  grasshoppers,  I  think — 
in  a  manner  that  reminds  one  of  nigbt-hawks  similarly  engaged ; 
and,  in  fact,  the  two  birds  are  frequently  associated  together  at 
euch  times. 
Hklipluia  foliglnoM. 

Concerning  this  species  I  can  oflfer  nothing  beyond  the  record 
of  the  appearance  of  a  flock  March  16,  18G9,  during  a  southwest 
gale.  I  have  seen  none  since,  and  can  as  little  account  for  this 
as  for  their  isolated  appearance  on  that  oci^asion.  If,  as  is  moat 
probable,  the  gutl-billed,  arctic  and  roseate  terns  pass  this  point, 
they  escaped  me  altogether. 
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The  young  in  the  fall  are  curiously  variegated  with  dusky  and 
whitish  above — few  specimens  being  exactly  alike.  The  note  of 
this  species  is  instantly  distinguished  from  that  of  any  of  our  other 
species  of  this  family  b}^  its  deep  guttural  intonation,  more  like 
the  croaking  of  some  herons  than  the  cries  of  the  gulls  and  terns. 
The  bird  also  differs  from  its  allies  in  going  in  true  flocks,  as 
distinguished  from  the  gatherings,  however  large,  in  community 
of  interest,  that  occur  with  the  gulls  and  terns.  The  birds  move 
synchronously,  which  is  not  the  case  with  any  of  the  others.  They 
feed  chiefly  by  night,  or  at  any  rate  in  the  dusk  of  evening,  at 
which  time,  in  passing  over  the  harbor,  one  may  hear  their  hoarse 
notes  on  every  hand,  and  see  the  birds  gliding  swiftly  along  just 
over  the  water,  either  singly  or  in  small  flocks.  During  the  day- 
time, when  the  gulls  and  terns  are  busy  fishing,  the  skimmers  are 
generally  seen  reposing  on  the  sand-bars,  and  they  never  drop  on 
their  prey  like  their  allies.  Their  mode  of  feeding  is  not  exactly 
made  out,  but  it  is  believed  they  skim  over  the  surface  with  the 
body  inclined  downward,  the  bill  open,  and  the  under  mandible  in 
the  water,  so  that  they  really  take  their  prey  in  a  manner  analo- 
gous to  the  feeding  of  whales. 

Colymbai  torqaatas. 

Abundant  winter  resident,  from  the  latter  part  of  September 
until  May.  The  greater  part,  however,  do  not  arrive  until  some 
time  in  October,  and  a  few  linger  through  a  portion  of  May.  I 
took  one  full-plumagcd  bird  alive  in  the  latter  part  of  June  ;  but 
it  had  evidently  been  prevented  from  migrating  by  sickness,  and 
died  shortly  afterward. 

Podieepi  oristatns. 

Occasional,  in  winter.     (Specimen,  January  29,  18Y0.) 

Podilymbas  podioeps. 
Frequent,  in  winter. 

III.  REPTILES. 

I  am  indebted  to  m}^  friend  Mr.  J.  A.  Allen,  of  Cambridge, 
Mass.,  for  identification  of  some  of  the  specimens. 

Sauria. 
Cnemidophoms  sexlineatus,  D.  k  B. 

Very  abundant  on  the  islands  and  sandy  parts  of  the  adjoin- 
ing mainland.  They  appear  usuall}'  early  in  April,  and  may  be 
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found  until  cold  weather  in  October.  In  spite  of  their  remark- 
able agility,  they  are  one  of  the  animals  ofleneat  found  in  the 
stomach  of  the  larger  snakes. 

llligtttor  uiulMippianiii. 

Of  common  and  regular  occurrence  in  the  swaiiips  of  the  ad- 
joining land,  and  said  also  to  occur  in  the  woody,  marshy  part 
of  the  island. 

Ophitanmi  Trntnlii,  D>nd. 

One  of  the  most  abundant  and  characteristic  reptiles  of  the 
island.  The  first  examples  noticed  each  year  were  taken  the 
third  week  in  March,  and  this  is  probably  the  usual  time  of  their 
appearance.  Like  the  smaller  lizard,  they  are  out  until  the  cold 
weather  of  October.  They  avoid  the  wetter  parts  of  the  island, 
and  are  especially  numerous  in  open  grassy  places,  as  about  the 
fort,  where  they  may  be  almost  daily  taken  during  the  sammer* 
They  appear  rather  inactive,  if  not  sluggish,  make  little  or  no 
resistance  when  captured,  and  readily  become  tame.  With  an 
average  length  of  a  foot  and  a  half,  specimens  were  taken  ranging 
from  a  few  inches  to  nearly  a  yard ;  and  the  tints  vary  greatly, 
the  variation  being  apparently  a  matter  of  individual  peculiarity. 

Ofhidia. 
OMdiMUU  horrids  (Linn.),  Cop«,  Pr.  A.  N.  S.  Fhilwl».  ISsg,  S38,  ud  Smttli*. 
Cant.,  Jan.  IBAl,  122. 
Comnioii  in  tlio  vicinity,  and  oprtainly  occurring;  on  tlic  islands 
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ance  of  being  obliquely  banded,  without  perfect  distinction  of 
the  black  hexagons  along  the  back. 

Baaeanion  oonitrietor,  B.  A  0. 
Very  common. 

Lspotophii  flMtiTUB,  Holbr. 

Of  frequent  occurrence,  particularly  in  thick  bushy  places. 


Testudinata. 


Kalaooclemyi  palastris,  Ag. 
Very  abundant. 


Clielonia  midai ,  Sohw. 

Common. 

Besides  the  foregoing,  three  other  species,  not  determined,  were 
noticed,  one  of  which  is  called  ^^  chicken-turtle,"  and  another  is  a 
Cintudo, 


No  species  of  batrachian  was  noticed  on  the  island  during  my 
residence.  On  the  mainland,  and  also  on  Shackleford,  two 
species  of  Rana  (undetermined),  and  a  Hyla^  were  observed. 
The  toad  {B.  lenliginosus  ^B,  americanus?)  is  very  abundant  on 
the  mainland.  Great  numbers  were  observed  in  the  ditches, 
March  27,  1869,  and  within  a  few  days  of  the  same  time  the  fol- 
lowing year,  copulating  and  very  clamorous.  Probably,  then,  this 
is  their  usual  time  of  spawning. 

(To  be  oontinaed.) 
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The  PresMent,  Dr.  RuiiCHENBERaBB,  in  the  chair. 
Twenty -one  memberB  present. 

Paor.  Leidt  stated  that  he  had  recently  received  a  small  col- 
lection of  fossils  for  examination  from  Prof.  J.  D.  Whitney,  who 
obtained  them  from  Califoraia.     The  specimens  are  as  follows: — 

A  fragment  of  an  inferior  molar,  apparently  of  Mastodon  atneri- 
canus.  Of  this  specimen  Prof.  Whitney  remarks  that  it  was  ob- 
tained from  a  depth  of  80  feet  beneath  the  basaltic  lava  of  Table 
Mountain,  Tuolumne  County,  Cal.,  where  it  was  found  in  associa- 
tion with  remains  of  human  art. 

A  much  worn  lower  molar  of  a  large  horse,  probably  the  Bguus 
pacificua.  From  16  feet  on  Gorden  Gulch.  The  triturating  sur- 
face of  the  crown  measures  13^  lines  fore  and  aft,  and  10  lines 
transversely,  inclusive  of  the  cementum. 

Two  equine  molar  teeth,  which,  according  to  the  accompanying 
label,  were  obtained  350  feet  below  the  surface,  at  Soulabyville, 
Tuolumne  County,  Cal.  One  is  an  unworn  upper  back  molar, 
apparently  of  a  species  of  Protohippui.  It  is  moderately  curved 
from  behind  forward  and  downward,  but  only  slightly  from  withia 
outward.  It  is  21  lines  long  in  a  straight  lino.  Its  greatest 
breadth  above  the  middle,  fore  and  aft,  is  nearly  9  lines ;  its  thick- 
ness, about  7  lines. 

The  other  tooth  is  a  lower  molar,  about  one-third  worn,  proba- 
bly of  the  same  species.  The  triturating  surface  is  10  lines  fore 
and  aft,  and  nearly  7  transversely. 

T"o  tt^ctli  lalicllutl  ••  Found   1(1  foot  below  the  surface  at  Dry 
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February  21. 
Mr.  Yaux,  Yice-President,  in  the  chair. 
Nineteen  members  present. 


February  28. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Twenty-one  members  present. 

The  following  were  elected  members : — 

Caleb  Cresson,  J.  B.  White,  M.D.,  William.  P.  Jenks,  Henry  T. 
Peck,  Archibald  Mclntyre,  John  McLaughlin,  Lewis  Thompson, 
George  Thompson,  Rachel  L.  Bodley,  Lieut.  Clarence  E.  Button, 
S.  J.  W.  Mintzer,  M.D.,  Elizabeth  Shreve,  Charles  C.  Phillips, 
Richard  Morris  Smith,  S.  Warren  O^Neil,  Charles  T.  Yerkes,  Jr. 

S.  B.  Buckley  was  elected  a  correspondent. 

On  favorable  report  of  the  committee,  a  paper  "On  Certain 
Species  of  Falconidre,  Tetraonidaj,  and  Anatidae,"  by  Prof.  A. 
Newton,  was  ordered  to  be  printed. 


March  T. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Twenty-nine  members  present. 

The  following  paper  was  presented  for  publication  : — 
"  Descriptions  of  new  species  of  Invertebrate  fossils  from  the 
Carboniferous  and  Devonian  Rocks  of  Ohio."    By  F.  B.  Meek. 
The  death  of  Dr.  Charles  M.  Wetherill  was  reported. 

Mr.  Thomas  Meehan  referred  to  some  observations  he  made 
before  the  Academy  last  autumn  in  regard  to  a  peculiar  storing  up 
of  turpentine  in  the  common  insect,  lieduinus  novenarius.  Since 
then  entomologists  had  been  investigating  the  use  for  which  this 
turpentine  was  employed,  without  success.  He  was  now  able  to 
report  that  it  was  for  the  purpose  of  fastening  its  eggs  on  the 
branches  of  trees,  and  for  sticking  them  together.  Also,  in  pro- 
bability, as  a  means  of  protection  against  enemies  and  the  weather. 
The  eggs  of  the  Beduvius  were  inserted  in  groups,  and  each  set 
upright  one  against  another  with  the  turpentine,  like  the  cell  in  a 
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honeycomb.  It  had  hitherto  been  suppoeed  by  entomologists  that 
the  matter  nsed  for  thia  purpose  was  a  secretion  of  the  insect 
itself;  but  so  far  as  he  could  judge  by  the  senses, the  matter  used 
was  merely  turpentine,  and  no  doubt  the  turpentine  he  had  ob- 
served the  insect  storing  up  in  the  fall. 

Mb.  Meehan  exhibited  some  flowers  of  the  common  Souvardia 
leianfha  of  the  green-bouses,  and  of  the  hardy  Deulzia  gracilis, 
and  referred  to  bis  papers,  published  a  few  years  ago  in  the  Pro- 
ceedings of  the  Academy,  on  practical  dioecism  in  the  trailing 
Arbutus  {Epigxa  repens)  and  Mitchella  repeni,  in  which  he 
pointed  out  that  these  plants,  though  apparently  hermaphrodite, 
had  the  stamens  and  pistils  of  different  characters  in  separate 
plants,  and  were,  therefore,  subject  to  the  laws  of  cross-fertilizar 
tion  as  indicated  by  Darwin.  He  had  had  his  attention  called  to 
the  Souvardia,  by  Mr.  Tatnall,  of  Wilmington,  Del.,  as  furnishing 
a  similar  instance  to  that  of  Epigma  and  Mitchella,  to  the  same 
natural  order  as  which  the  Cinchoneoua  division  of  Bubiacex  the 
Bouoardia  belonged.  These  had  some  plants  with  the  pistils 
exserted,  while  in  others  only  the  stamens  were  visible  at  the 
mouth  of  the  corolla  tube.  Mr.  Tatnall  had  not  had  the  matter 
suggested  to  him  early  enough  to  say  that  it  was  so  in  all  cases  ; 
but  he  believed  that  these  flowers,  which  practically  might  be 
termed  pistillate  and  staminate,  were  found  entirely  on  separate 
plants.  This  is  a  very  important  fact,  as  the  j5ouuordio  is  not 
raised  from  seeds  in  green-houses,  but  from  cuttings  of  the  roots, 
and,  therefore,  all  these  plants  with  separate  sexes  must  have 
been  produced  from  one  original  individual,  without  the  interven- 
tion of  seed,  and  thus  confirm  the  position  advanced  in  a  previous 
paper  of  the  speaker  on  "  Bird  variations,"  namely,  that  variations 
in  form,  and,  by  logical  inference,  new  species,  may  arise  without 
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In  the  case  of  the  Bouvardia  a  similar  law  was  seen.  The  most 
vigorous  stems,  or,  as  they  would  technically  be  called,  woody 
axes,  produced  the  female  flowers. 

Prop.  Cope  made  some  observations  on  a  Batrachian  of  the 
coal  measures,  Sauropleura  remex^  Cope.  A  specimen  more  per- 
fect than  the  type  recently  obtained  by  Prof.  Newberry,  exhibited 
posterior  limbs  such  as  had  been  ascribed  to  the  S.  pectinata. 
The  vertebrae  posterior  to  this  point  were  perfectly  preserved,  and 
supported  the  remarkable  processes  to  the  end. 

He  also  stated  that  the  Oestocephalus  amphiuminus  was  dis- 
tinct, and  was  furnished  with  branchial  arches  of  branchihyal 
bones,  for  the  support  of  external  gills. 


March  14. 

The  President,  Dr.  Ruschenberoer,  in  the  chair. 

Seventy-one  members  present. 

The  publication  of  the  proceedings  for  September,  October, 
November,  and  December,  1870,  was  announced. 


March  21. 

Dr.  Carson,  Vice-President,  in  the  chair. 

Eighteen  members  present. 

Prop.  Leidy  made  the  following  remarks  on  Taenia  medioca' 
nellata.  Recently,  one  of  our  ablest  and  most  respected  practi- 
tioners of  medicine  submitted  to  my  examination  a  tapeworm 
which  had  been  discharged  from  j\  young  man,  after  the  use  of 
the  Aspidium  filix-mas.  The  physician,  in  giving  an  account  of 
the  case,  stated  that  he  had  previously  treated  the  patient  for 
another  aflection,  in  which  raw-beef  sandwiches  had  been  pre- 
scribed for  food.  After  looking  at  the  worm,  I  remarked  that  it 
appeared  to  be  the  Taenia  mediocanellata,  a  species  which  I  had 
not  before  seen,  and  added  that  the  patient  had  probably  become 
infected  from  a  larva  swallowed  with  the  raw-beef  sandwiches. 
The  specimen  consisted  of  the  greater  part  of  the  worm,  broken 
into  several  pieces.  Including  some  lost  portions,  it  was  estimated 
to  have  been  upwards  of  thirty'  feet  in  length.  Unfortunately,  the 
head  proved  to  be  absent ;  but,  so  far  as  characters  could  be  ob- 
tained from  the  specimen,  in  the  form  of  the  segments,  position 
of  the  genital  orifices,  and  the  condition  of  the  ovaries,  it  agreed 
with  the  description  given  of  T.  mediocanellata^  rather  than  with 
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T.  solium.  From  a  want  of  acquaintance  with  the  former,  I  did 
not  feel  cutii-ely  aatis&ed  that  the  specimen  octualij  belonged  to 
that  spccica. 

Subsequently,  mjftiend  brought  to  me  the  anterior  part  of  the 
body,  probably,  of  the  same  individual  tapeworm.  He  observed 
that  his  patient  continuing  to  complain,  he  had  administered 
another  dose  of  the  male-fern,  which  was  followed  by  the  expul- 
sion of  the  portion  of  the  worm  now  presented.  The  head  of 
the  parasite  was  included,  and  it  confirmed  the  view  that  it  per- 
tained to  the  Tteiiia  miuiiocanellata. 

The  case  serves  as  another  caution  against  the  use  of  raw  fiesh 
as  food. 

The  description  of  the  worm,  as  derived  from  the  specimen,  is 
as  follows: — ■ 

The  head  is  white,  without  pigment-granules,  obtaselj  ronnded, 
unarinet)  with  hooks,  and  unprovided  with  a  rostellum,  but  fnr- 
iiishcd  with  a  minute  acetabuliform  fovea  at  the  summit.  The 
four  aeetabula  are  spherical,  and  opaque  white.  The  diameter  of 
the  head  is  three~fourlhs  of  a  line.  The  neck,  or  unscgmented 
portion  of  the  body  immediately  succeeding  the  head,  is  about  4 
lines  loD^  by  half  a  line  in  breadth.  The  most  anterior  indis- 
tinotly  defined  segments  of  the  body,  and  those  immediately  snc- 
cee«ling  them,  but  more  distinctly  separated,  are  about  one-fifth 
of  a  line  long  by  two-fifths  of  a  line  broad.  In  a  more  posterior 
fragment  of  the  body,  the  flat  and  nearly  square  segments  mea- 
sure half  a  line  long  and  1  line  broad,  to  one-third  line  long  and 
S^  linos  broad.  A  succeeding  fragment  exhibits  segments  3^  lines 
long  by  4  lines  broad,  and  d  lines  long  by  5  lines  broad.  Many 
of  the  segments  in  this  piece  are  irregularly  separated,  latermlly, 
by  deep,  wide  notches.  In  a  succeeding  long  portion  of  the 
worm,  the  segments  are  wider  behind  than  in  front,  and  i 
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pit  or  fovea  at  the  summit  of  the  head  is  not  mentioned  by  Kii- 
chenmeister  and  subsequent  observers  as  a  character  of  that  spe- 
cies. It  is  a  point,  however,  that  might  be  readily  overlooked, 
especially  if  the  parts  of  the  head  are  obscured  by  the  presence 
of  pigment-granules. 

Fig.  1. 


a 


a.  Head  and  neck  magnified,  b.  Form  of  segments  in  an  anterior  fragment  of  the 
worm.  c.  Form  of  segments  in  an  intermediate  fragment  of  the  body.  d.  Form 
of  segments  at  the  posterior  part  of  the  worm. 

Prof.  Cope  exhibited  a  number  of  fishes  from  the  Amazon 
above  the  mouth  of  the  Rio  Negro,  which  included  some  new  and 
rare  forms.  Some  of  the  latter  were  Doras  hrachiatus^  Plecosto- 
mxi8  scopularius,  Roehoides  rubrwertex^  Myletes  albiscopus,  etc. 
The  Plecostomiis  has  the  following  characters:  D.  I.  7  ;  A.  5  ;  L.l. 
2t ;  head  25,  total  length ;  eye  25,  interorbital  width.  Interaper- 
cular  bristles  very  short,  acute.  Dorsal  fin  longer  than  high ; 
eight  scuta  between  the  first  and  second  dorsals.  Length,  two 
feet.  Color,  light  brown,  with  very  numerous  closely  placed 
brown  spots,  those  on  the  head  more  closely  placed  and  often 
vermiform.  Dorsal  fin  spotted.  Long  bristles  on  front  and  outer 
surfaces  of  both  pectoral  and  caudal  supporting  rays,  which  are 
hooked  at  the  end.  Caudal  marginal  radii  subequal.  No  ridge  in 
front  of  orbit ;  a  short,  prominent  supra-occipital  crest. 

He  exhibited  a  specimen  of  Pariodon  microps^  Kner,  describing 
the  parasitic  habits  of  Stecjophilus  and  those  ascribed  to  Vandellia. 
He  thought  the  structure  and  coloration  of  the  Pariodon  indi- 
cated similar  habits,  and  that  it  would  be  found  to  be  an  inhabi- 
tant, at  times  at  least,  of  the  cavity  of  the  body  of  some  other 
animal. 


March  28. 

The  President,  Dr.  Ruschenberoer,  in  the  chair. 

Twenty-three  members  present. 

Mr.  Joseph  Wharton  remarked  that  a  letter,  received  this  day, 
from  Thomas  Macfarlane,  the  discoverer  of  Silver  Islet,  in  Lake 
1871.] 
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Superior,  Dear  the  north  shore,  states  that,  up  to  March  S,  ores 
to  the  value  of  $350,000  bad  been  taken  out,  and  it  is  confldently 
believed  that  this  Till  be  increased  before  the  opening  of  navi- 
gation to  $500,000.  A  coffer-dam  has  l>eea  huilt  around  the 
islet,  nt  a  cost  of  $60,000,  to  increase  tlie  area  for  working.  The 
ore  has  thus  far  been  sent  to  the  factory  of  E.  Ballach  &  Son, 
Newark,  N.  J.,  but  works  arc  now  about  to  be  built  at  Wyan- 
dotte, near  Detroit,  for  the  treatment  of  it.  Although  the  islet 
is  in  Canada,  and  the  discoverer  is  a  Canadian,  it  was  not  fonnd 
possible  to  interest  Canadians  in  the  venture  of  opening  the 
vein,  and  this  extremely  promising  deposit  is  therefore  the  pro- 
perty of  citizens  of  the  United  States.  The  ore  is  worth  about 
$1500  per  ton. 

The  death  of  Mr.  J.  J.  Cohen,  a  correspondent  of  the  Academy, 
was  announced. 

The  following  gentlemen  were  elected  members:  Qustavns  A. 
NichoUs  and  J.  Price  WetheriU. 

The  following  were  elected  correspondents :  John  Hauxwell,  of 
Pebas,  Equador,  and  Hon.  U.  Ncvill,  of  Ceylon. 

On  favorable  report  of  the  committee,  the  following  paper  was 
onlered  to  be  published : — 
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DESCEIPTI0K8  OF  NEW  SPECIES  OF  nfYESTEBBATE  FOSSILS  FBOK 
THE  CABBONIFEBOUS  AHB  DEVONIAN  BOCXS  OF  OHIO. 

BY  F.  B.  MEEK, 

OF  THE  Ohio  State  Geological  Burtbt.' 

The  fossils  described  in  this  paper  are  some  of  the  new  forms 
collected  during  the  progress  of  the  Ohio  Geological  Survey,  now 
being  prosecuted  under  the  direction  of  Prof.  J.  S.  Newberry,  the 
State  Geologist.  Illustrations  of  these  and  other  characteristic 
fossils  from  the  different  formations  are  in  course  of  preparation, 
and  will  be  published  along  with  full  descriptions  of  the  same  in 
the  reports  of  the  Survey. 

ECHINODERMATA. 

DOLATOCBINUS  0SNATU8,  Meek. 

Body,  including  the  vault,  depressed  subglobose,  the  portion 
below  the  arm-bases  being  a  little  higher  than  the  vault,  with 
nearly  vertical  sides  above,  but  rounding  under  below  to  the 
somewhat  flattened  under  side ;  arm-bases  protuberant,  mainly  in 
consequence  of  the  rather  deep  furrows  or  sinuses  of  the  vault 
over  the  interradial  areas ;  vault  composed  of  irregular  pieces, 
each  of  which  projects  in  the  form  of  a  little  sharply  prominent 
node  or  short  spine,  the  largest  of  which  are  situated  around  the 
nearly  central  ventral  tube,  and  on  the  elevations  between  it  and 
the  arm-bases.  Base  small,  a  little  impressed  within  the  shallow 
concavity  of  the  under  side,  and  marked  by  a  distinctly  indented 
column-facet,  which  occupies  near  three-fourths  of  its  entire 
breadth,  so  that  only  a  narrow  ring,  as  it  were,  of  the  basal  pieces 
can  be  seen  when  the  column  is  attached.  First  radial  pieces 
comparatively  large,  extending  out  nearly  horizontally,  or  only  a 
little  arching  upward,  and  with  their  inner  ends  curving  slightly 
into  the  shallow  central  concavity ;  all  wider  than  long,  and 
hexagonal,  with  the  upper  (outer)  side  of  each  longer  than  any 
of  the  others.     Second  radial  pieces  about  half  as  large  as  the 

*  I  am  under  obligations  to  Prof.  Henry  for  the  use  of  books,  rooms,  and 
other  facilities  at  the  Smithsonian  Institution,  while  preparing  this  paper. 
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flrat,  -wider  than  long,  and  quadrangular  in  outline.'  Third 
radials  about  as  targe  as  tlie  second,  from  the  curred-up  edges  of 
which  they  rise  vertically,  wider  than  long,  aod  pentagonal  in 
form ;  bearing  on  each  of  their  superior  sloping  sides  a  smaller 
secondary  radial,  each  of  which  supports  another  smaller,  more 
or  less  cuneiform  piece,  from  which  the  arms  arise ;  thns  making 
two  arms  from  each  ray,  unless  the  number  is  increased  by  bifur- 
cations after  they  become  free ;  arms  unknown,  but  apparently 
composed,,  at  their  origin,  of  a  double  series  of  alternating  pieces. 

First  interradial  pieces,  somewhat  larger  than  the  first  radials, 
about  as  wide  above  the  middle  as  their  length,  eight  or  nine 
sided,  with  the  lower  part  of  each  curving  under  to  connect  with 
the  first  radials,  while  they  curve  upward  vertically  from  near  or 
below  the  middle;  each  supporting  on  the  upper  side  a  much 
smaller  hexagonal  piece,  which  rises  vertically,  and  usually  bears 
on  its  short  superior  lateral  edges  two  smaller  pieces  connecting 
with  the  secondary  radials  or  first  arm-pieces,  while  its  short 
truncated  upper  side  is  not  surmounted  by  any  succeeding  piece, 
but  connects  on  its  inner  surface  with  the  vault. 

Sutures  between  all  the  plates  channelled.  Surface  of  body- 
plates  ornamented  with  raised  lines  or  very  small  radiating  costs, 
that  cross  the  sutures  parallel  to  each  other  at  the  sides  of  the 
plates,  but  soon  become  bent  about  and  connected  in  various 
ways,  so  that  very  few  of  them  extend  directly  to  the  middle  of 
any  of  the  plates,  the  arrangement  hieing  such  as  to  produce  a 

r  all  t!ie 
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racter  of  the  vault-pieces  around  its  base,  probably  also  spini- 
ferous. 

Height  of  body  to  arm-bases,  0.47  inch ;  do.  to  top  of  vault, 
0.60  inch ;  breadth,  0.95  inch. 

This  species  differs  so  materially  from  D.  lacus  and  D.  Marshi^ 
of  Lyon,  in  its  ornamentation  and  other  characters,  as  to  render 
a  comparison  unnecessary.  The  only  other  described  species  from 
the  same  horizon,  known  to  me,  i>.  lamellosus  (a  Cacahocrinus 
lamellosus^  Hall,  Fifteenth  Report  of  Regents,  p.  141),  must  also 
differ  materially,  as  it  is  described  as  having  the  body  ^^  spreading 
horizontally  to  the  top  of  ther  third  radial  plates."  It  also  has 
four  arms  to  each  ray,  instead  of  only  two,  as  in  our  species,  which 
likewise  differs  in  the  details  of  its  ornamentation. 

It  is  probabl}'^  more  nearly  allied  to  some  of  the  other  species 
described  by  Prof.  Hall  from  the  Hamilton  Group,  under  Troost's 
name  Cacahocrinus^  though  it  seems  to  differ  from  them  all  in 
details;  while  the  limited  vertical  range  of  the  species  of  Cri- 
noidea,  renders  it  extremely  improbable  that  the  same  species 
would  be  found  in  both  the  Corniferous  and  Hamilton  groups. 

It  may  be  proper  to  remark  here  that  there  is  no  difference 
between  Dolatocrinus^  Lyon,  and  Cacabocrinus^  Troost.  It  is 
true,  Mr.  Lyon  gives  five  as  the  number  of  basal  pieces  in  his 
genus,  but  he  also  stated  in  a  note  that  it  may  have  only  three 
basals,  as  he  had  not  seen  specimens  showing  the  structure  of  the 
base  very  clearly.  Troost's  genus,  as  published  from  his  manu- 
script, after  the  date  of  Mr.  Lyon's  publication  of  Dolatocrintis^ 
agrees  exactly  with  the  characters  assigned  the  latter,  excepting 
in  having  only  three  instead  of  five  basal  pieces.  The  species 
here  described,  however,  is  certainly  a  typical  Dolatocrinusj  and 
yet  shows  only  three  basal  pieces. 

For  the  use  of  the  fine  specimen  affording  the  above  characters, 
the  Survey  is  under  obligations  to  the  Rev.  Mr.  H.  Hertzer,  of 
Columbus,  Ohio. 

Locality  and  position.  Columbus,  Ohio.  Corniferous  division 
of  the  Devonian. 
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LAMBIXIBRANCmATA. 

AVICnLOPECTEir  CBEHIBTBIATUa,  HmIi. 

Shell  thin,  attaining  a  moderately  large  size,  plano-coDvex,  with 
a  truncato-suborbicular  outline ;  height  and  breadth  nearly  equal ; 
basal  margin  more  or  lesB  regularly  rounded ;  posterior  margin 
rounding  from  the  posterior  ear  into  the  base,  sometimes  a  little 
straightened  above ;  anterior  eide  rounded  so  as  to  make  a  shorter 
curve  than  the  other ;  hinge  leas  than  the  breadth  of  the  valves 
in  length,  but  rather  long. 

Left  valve  moderately  convex ;  beak  rising  a  little  above  tbe 
hinge  margin,  nearly  or  quite  central  and  not  oblique;  posterior 
ear  small,  with  a  marginal  ridge,  flat,  without  being  separated 
from  tbe  swell  of  the  umbo  by  a  sulcus,  rather  acutely  angular 
at  the  extremity,  and  distinctly  shorter  than  the  margin  below, 
from  which  it  is  separated  by  a  nearly  rectangular  notch  ;  ante- 
rior ear  larger,  or  sometimes  nearly  as  long  as  the  margin  below, 
rather  acutely  angular  at  the  extremity,  convex  and  separated  by 
a  rounded  impression  from  the  umbo,  defined  by  a  rather  deep 
eubnugular  marginal  sinus.  Surface  ornamented  by  numerous, 
very  slender,  radiating  coste  or  raised  lines,  separated  by  rather 
wide  flat  surfaces,  in  each  of  which  a  still  smaller  line  is  some- 
times intercalated ;  crossing  all'  of  these  are  smaller  regularly 
arranged,  sharply  elevated,  concentric  lines,  that  seem  to  form 
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mainly  casts  with  some  portions  of  the  surface.  It  is  remarkable 
in  having  only  a  comparatively  shallow  rounded  sinus  under  the 
anterior  ear  of  the  flat  right  valve,  where  it  is  usually  deep  and 
angular  in  species  of  this  genus ;  while  in  the  left  it  is  deeper  and 
more  angular,  though  none  of  the  specimens  are  in  a  condition 
to  show  clearly  its  exact  form.  One  cast  shows  a  little  of  the 
cardinal  plate,  which  is  rather  coarsely  striated  longitudinally. 
None  of  the  specimens  of  the  left  valve  have  the  surface  well 
enough  preserved  to  show  whether  the  sharply  elevated  concen- 
tric lines  or  lamina;  are  minutely  waved  as  in  the  other  valve, 
biU  they  probably  are  so  when  the  surface  has  not  been  worn  or 
exfoliated. 

I  am  not  acquainted  with  any  described  species  so  nearly  allied 
to  this  as  to  render  a  comparison  necessary. 

Locality  and  position.    Sciotoville,  Ohio.     Upper  part  of  the 
Waverley  series  of  the  lower  Carboniferous. 

AVICTTLOPECTEN  (STREBLOPTERIA 1)  HERTZEBI,  Meek. 

Shell  usually  under  medium  size,  higher  than  wide,  rather 
compressed,  the  right  valve  being  nearly  flat,  and  the  left  only 
moderately  convex ;  subovate  in  general  outline  (exclusive  of  the 
small  ears),  with  a  slight  backward  obliquity  caused  by  the  greater 
prominence  of  the  anterior  margin ;  basal  outline  semicircular  and 
curved  regularly  into  the  rather  prominently  rounded  anterior 
side;  posterior  margin  less  prominent  than  the  anterior,  and 
forming  a  longer  and  more  gentle  curve  from  the  posterior  ear 
into  the  base.  Hinge  distinctly  shorter  than  the  antero-posterior 
diameter  of  the  valves ;  posterior  ear  in  both  valves  very  small, 
flattened,  very  obtusely  angular,  much  shorter  than  the  margin 
below,  but  well  defined  from  the  umbo,  and  only  separated  from 
the  margin  below  by  a  faint  sinuosity ;  anterior  ear  of  each  valve 
distinctly  larger  than  the  posterior,  though  not  as  prominent 
as  the  anterior  margin  below,  rather  strongly  compressed  or 
flattened  so  as  to  be  abruptly  distinct  from  the  umbo,  and 
defined  by  a  distinct  sinus  from  the  margin  below,  the  sinus 
being  deeper  and  more  angular  in  the  right  valve ;  beaks  com- 
pressed, scarcely  projecting  above  the  cardinal  margin,  and 
placed  a  little  behind  the  middle  of  the  hinge,  as  well  as  that  of 
the  valves.  Surface  of  both  valves  elegantly  ornamented  by  nu- 
merous, sometimes  sharply  elevated,  nearly  equal,  very  regularly 
1871.] 
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arranged  rndiating  and  concentric  lines,  irhich  are  larger  and 
more  strongly  defined  in  the  anterior  ear  of  the  right  TaWe,  par- 
ticnlarly  the  radiating  markings,  which  there  Bometimes  aasnme 
the  character  of  small  costse,  while  the  concentric  markings  some- 
times project  as  little  lamells  slightly  above  the  hinge-margin,  so 
as  to  give  it  a  dented  appearance. 

Heightof  one  of  the  largest  specimens  seen,  1.32  inches;  antero- 
posterior diameter,  1.20  inches;  convexity,  abont  0.18  inch. 

I  know  of  no  other  shell  in  onr  rocks  that  is  liable  to  be  con- 
founded  with  this,  its  general  form  and  neatly  cancellated  mark- 
ings being  sufficient  to  distinguish  it.  Although  I  refer  it  provi- 
sionally to  Aoicttlopecten,  I  really  do  not  think  it  belongs  propeny 
to  that  genus,  as  restricted  to  the  typical  forms.  At  least  it 
diflers  from  all  the  characteristic  forme  ot  Auictilopeclen,  in  having 
the  anterior  ear  larger  than  the  posterior,  as  well  as  in  having 
its  beaks  placed  a  little  behind  the  middle  of  the  valves,  thus 
giving  the  slight  backward  obliquity  mentioned  in  the  descrip- 
tion. This  latter  character  seems  to  approximate  it  to  StreMop- 
teria  of  McCoy,  but  as  we  know  nothing  of  its  hinge  and  inte- 
rior, it  is  not  possible  to  determine  whether  it  belongs  to  that 
group. 

The  specific  name  is  given  in  honor  of  the  Rev.  H.  Hertzer  of 
the  Ohio  Geological  Snrvcy,  to  whom  I  am  indebted  for  the  use 
of  some  fine  specimens  fVom  his  own  private  collection. 

Locality  and  position.   Newark,  Ohio.    Lower  Coal-measures. 
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Report  Regents  on  State  Cab.,  N.  H.,  pi.  ii,  fig.  12);  but  its  pecu- 
liar posterior  dorsal  sulcus,  which  gives  it  so  much  the  appearance 
of  the  recent  L,  Jamaicensis^  is  neither  represented  in  Mr.  Conrad's 
figure,  nor  mentioned  in  his  description  of  L.  lirata. 

The  identity  of  these  Devonian  shells  with  the  existing  genus 
Lucina  may  admit  of  some  doubt,  as  their  hinges  and  internal 
characters  are  not  yet  well  known.  The  species  under  considera- 
tion, however,  has  even  more  exactly  the  external  appearance  of 
that  genus  than  several  foreign  Devonian  forms  that  are  generally 
referred  to  it.  Perhaps  they  may  all  be  included  under  one  dis- 
tinct genus,  for  which  the  name  Faracyclas^  Hall,  may  have  to 
be  retained. 

Locality  and  position.  Dublin,  Franklin  Co.,  Ohio.  Corniferous 
division  of  the  Devonian. 

'PTILODICTYA  (STICTOPOSA)  GILBEBTI,  Meek. 

Corallum  growing  in  thin,  or  much  compressed,  branching  (or 
perhaps  sometimes  foliaceous)  expansions;  branches  varying 
from  about  half  a  line  to  three  lines  in  breadth,  with  a  thickness 
of  near  half  a  line ;  nonporiferous  margins  sharp,  with  striae  well 
defined,  and  curving  laterally  and  forward.  Pores  nearly  circular, 
or  slightly  oval,  and  provided,  in  well-preserved  specimens,  with 
raised  margins ;  ranged  in  about  eight  to  ten  longitudinal  rows 
in  a  branch  two  and  a  half  lines  in  breadth,  those  in  adjacent  rows 
regularly  alternating  so  as  to  produce  a  quincuncial  arrangement ; 
five  of  them  occupy  a  space  of  one  line,  measuring  longitudinally, 
and  about  six  measuring  obliquely,  the  spaces  between  the  pores 
in  the  longitudinal  direction  being  usually  a  little  greater  than 
the  diameter  of  the  pores  themselves ;  rows  of  pores  separated  by 
a  slender,  sharply  raised  longitudinal  line.  Axis  forming  about 
one-third  of  the  thickness  of  the  branches,  and  having  the  trans- 
verse striae  sometimes  very  regular,  well  defined,  and  regularly 
arched. 

I  have  not  seen  enough  of  any  one  specimen  of  this  species  to 
show  whether  or  not  its  branches  anastomose,  but  as  they  evi- 
dently frequently  bifurcate,  and  send  off  lateral  branchlets,  it  is 
probable  that  they  do.  It  seems  to  be  more  nearly  allied  to 
Stictopora  fenestrata^  of  Hall,  from  the  Chazy  limestone,  in  the 

*  This  description  was  accidentally  inserted  in  this  place. 
1871.] 
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arrangement  and  nearly  circular  form  of  its  pores,  as  well  as  !a 
having  a  raised  longitudinal  line  between  each  row  of  pores,  than 
to  any  of  the  known  Upper  Silurian  species.  It  is  a  much  more 
robust  species,  however,  with  oul;  about  the  same  nnmber  of  rows 
of  pores,  in  a  branch  of  twice  the  breadth  of  those  of  that  species, 
while  it  shows  no  traces  of  the  transverse  bars  mentioned  in  the 
description  of  S.  /eneslrala.  Its  flattened,  non poriferous,  and 
striated  margins  are  also  much  more  strongly  developed.  Indeed, 
no  traces  of  this  ch#acter  of  the  margins  are  represented  in  the 
published  flgures  or  mentioned  in  the  description  of  that  species. 

Although  I  am  not  aware  that  any  published  notice  of  the 
occurrence  of  this  genus  in  the  Devonian  rocks  has  hitherto  ai>- 
peared,  I  have  little  hesitation  in  referring  this  species  to  the 
group,  since  it  seems  to  present  all  the  characteristics  assigned  to 
the  same.  In  one  respect  it  diCTers  from  some  of  the  species  de- 
scribed under  Stictopora.  That  is,  in  having  the  pores  a  little  con- 
tracted, and  nearly  circular  at  the  aperture.  In  this  respect, 
however,  it  appears  to  agree  with  S./enestrata,  the  first  species 
described  nnder  that  genus ;  and  Prof.  McCoy  has  shown  that  this 
character  occurs  in  British  species  of  PtUodictya,  of  Lonsdale,  of 
which  it  is  now  generally  admitted  that  Stictopora,  Hall,  is  only 
a  sj-nonym,  or  at  most  founded  on  types  only  snbgenerically 
distinct. 

From  the  same  horizon  as  that  from  which  the  above-described 
species  was  obtained,  but  from  a  different  locality  (Whitehonse, 
I,iii;ns  Po  ).  !l„.'rc  is  in  l\w 
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COKOCABDIXTM  OHIOEKSE,  Meek. 

Shell  rather  small,  longitadinally  subovate  or  subtrigonal, 
being  widest  and  most  convex  anteriorly,*  where  the  valves  are 
rather  distinctly  ventricose ;  posterior  side  produced  and  abruptly 
contracted  behind  the  gibbous  anterior  region,  partly  from  lateral 
compression,  and  partly  from  the  upward  and  backward  slope  of 
the  posterior  basal  margin,  which  is  slightly  sinuous  near  the  ex- 
tremity, and  distinctly  gaping,  the  widest  part  of  the  hiatus  being 
above ;  hinge-line  straight,  or  sometimes  slightly  declining  at  the 
posterior  extremity ;  cardinal  margins  of  the  valves  anchylosed; 
anterior  side  short,  though  not  properly  truncated,  abruptly  con- 
tracted and  a  little  impressed  in  front  of  the  umbonal  convexity, 
and  apparently  provided  with  a  slender  projection  above  (this 
part  broken  in  the  specimens)  ;  beaks  projecting  a  little  above  the 
cardinal  margin,  placed  in  advance  of  the  middle  and  incurved ; 
umbonal  slopes  gibbous,  broadly  rounded,  and,  like  the  beaks, 
slightly  inclined  backward.  Surface  (as  seen  in  specimens  ap- 
parently a  little  exfoliated)  ornamented  by  simple,  somewhat 
flattened,  radiating  costae,  about  five  or  six  of  which,  on  the  gib- 
bous part  of  each  valve,  are  separated  by  flattened  furrows 
nearly  or  quite  as  wid^e  as  the  costsB  themselves ;  while  on  the 
posterior  contracted  portion,  the  costae  are  proportionally  wider, 
and  separated  by  merely  sharply  impressed  hair-lines,  excepting 
near  the  posterior  cardinal  margin,  where  these  impressed  linear 
furrows  are  represented  by  little  raised  lines  ;  costae  on  the  ante- 
rior surface  more  obscure  ;  fine  regular  lines,  and  a  few  stronger 
marks  of  growth,  are  also  seen  crossing  the  costae  parallel  to  the 
free  margins. 

Length  of  a  specimen  with  the  anterior  attenuated  appendage 
broken  away,  0.64  inch ;  height,  0.43  inch ;  convexity,  0.37  inch. 

This  species  belongs  to  the  section  of  the  genus  that  has  the 
umbonal  slopes  rounded  instead  of  angular,  and  the  interior 
side  in  front  of  these  slopes  not  so  distinctly  truncated  or  flat- 
tened as  to  impart  the  peculiar  Hemicardium-like  appearance  so 
often  seen  in  the  genus.  These  characters  at  once  distinguish  it 
from  its  associate,  C.  trigonale^  Hall,  sp. ;  which  is  also  distin- 

*  I  merely  follow  the  most  general  adopted  method  of  describing  the 
gaping  end  as  the  posterior,  without  being  entirely  satisfied  that  this  is  the 
correct  view. 
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guiahed  by  its  remarkable  alation  extending  forward  from  til 
angular  umbonal  elopes. 

I  have  Been  no  specimens  of  onr  shell  quite  entire  at  the 
rior  end,  but  it  is  evident  that  there  was  a  slender  prtjectii 
somewhat  like  that  of  €•  ali/orme  of  Sowerby,  tbongh  it 
not  have  been  bo  long  as  in  that  species. 

Locality  and  position.    Columbus,  Ohio.    Comiferons  divinit 
of  the  Devonian. 

BOLEirOKTA  (JAmiA)  TETUBTA,  HmIc  ' 
Shell  of  medium  size,  transversely  snb-oblong  or  narrow  Kit 
elliptic,  the  length  being  g  little  less  than  twice  and  a  hilf  thi 
height ;  valves  rather  convex ;  anterior  or  longer  side 
rounded;  posterior  extremity  more  narrowly  rounded;! 
margin  nearly  or  quite  straight  along  the  central  region,  bit 
rounding  up  at  the  extremities,  the  curve  being  more  gndul 
behind ;  beaks  depressed  to  a  level  with  the  dorsal  margin,  ud 
placed  somewhat  behind  the  middle ;  dorsal  margin  a.  little  coi- 
vex  and  nearly  horizontal  in  fVont  of  the  beaks,  but  roaadiiig 
regularly  into  the  anterior  outline,  and  behind  the  beaks,  slighUf 
depressed  below  the  horizon  of  the  latter,  though  withont  sloping 
much  posteriorly.  Surface  apparently  sn\ootb ;  interior  shoving 
distinct  radiating  striee  below  the  middle  of  the  valves,  excepting 
near  the  extremities.  Posterior  muscular  impreasion  rather  ■l^ 
row,  suboval,  oblique,  placed  near  the  margin,  and  welt  deflse' 
by  a  slight  oblique  ridge  along  its  antero-inferior  margin ;  anttriof 
and  fftintly  markeii. 
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Phillips,  from  the  Carboniferous.  Indeed  it  might  even  be  referred 
to  £>.  biarmica^  with  more  propriety  than  a  Kansas  Coal-measure 
species  that  has  been  so  referred  by  Prof.  Geinitz.  Compared 
with  the  figures  of  the  original  Russian  example  of  S.  biarmica^ 
figured  in  the  Palseont.  of  Russia  and  the  Ural  Mountains,  pi.  xix. 
fig.  4  a  and  4  6,  our  shell  is  seen  to  be  proportionally  somewhat 
more  depressed  and  longer,  with  the  beaks  a  little  less  prominent, 
and  farther  removed  from  the  shorter  or  posterior  extremity. 
Its  posterior  dorsal  slope,  even  in  the  internal  cast,  is  also  less 
oblique.  In  this  latter  character  it  is  even  less  like  the  English 
and  German  Permian  forms  referred  to  S.  biarmica. 

I  have  elsewhere  (Proceed.  Acad.  Nat.  Sci.,  April,  18T0,  p.  44) 
expressed  the  opinion  that  these  Palaeozoic  shells  usually  re- 
ferred to  Solenomya^  may  yet  have  to  be  separated  from  that  genus, 
and  ranged  under  Prof.  King's  name  Janeia^  notwithstanding  the 
fact  that  he  subsequently  abandoned  his  genus,  under  the  impres- 
sion that  it  is  not  distinct  from  Solenomya,  I  still  think  it  proba- 
ble that  this  may  have  to  be  done. 

Locality  and  position.  Dublin,  Franklin  Co.,  Ohio.  Cornife- 
rous  group,  of  the  Devonian. 

CLINOFISTHA  AKTIQTTA,  Meek. 

Shell  very  thin,  transversely  suboval,  gibbous,  with  flanks  along 
the  middle  near  the  lower  margin,  somewhat  flattened  or  slightly 
concave;  more  than  half  as  high  as  long.  Anterior  or  longer 
side  regularly  rounded  in  outline ;  posterior  sloping  above  from 
the  beaks  to  the  narrowly  rounded  extremity,  which  is  most 
prominent  below  the  middle;  basal  margin  straightened  or  broadly 
sinuous  along  the  central  region,  and  rather  abruptly  rounded  up 
at  the  extremities  ;  beaks  depressed  nearly  or  quite  to  the  dorsal 
outline,  and  placed  about  half-way  between  the  middle  and  pos- 
terior extremity ;  dorsal  outline  nearly  horizontal  and  parallel  to 
the  base,  in  front  of  the  beaks,  but  rounding  regularly  into  the 
anterior  margin.  Surface  merely  showing  moderately  distinct 
lines  of  growth,  with  some  obscure  traces  of  radiating  striae  when 
a  little  worn  near  the  base;  these  last-mentioned  markings  being 
more  distinct  on  the  internal  cast.      '  , 

Length,  0.82  inch;  height,  0.51  inch;  convexity,  0.39  inch. 

I  have  been  much  surprised,  to  find  among  the  collections  from 
the  Corniferous  limestone,  a  shell  agreeing  so  exactly  as  this  in  all 
1871.] 


68  PBOCKEDINOS  OF   THE  AGAD8HT  Of 

its  known  cliaTacters,  not  evidently  merely  Bpecific,  with  the  type 
of  the  genus  Clinopulha^  which  I  had  previously  supposed  to  be 
confined  to  the  Coal-meaeuree.  It  has  the  same  short  gibbons 
form,  thinness  of  substance,  posterior  position  of  the  beaks  and 
ligament,  surface  markings,  and  even  the  same  obscnre  internal 
radiating  striee.  Indeed,  if  it  were  not  for  its  rather  more  nar- 
rowly rounded,  and  more  protuberant,  instead  of  slightly  trun- 
cated, posterior  or  shorter  end,  somewhat  less  gibbous  beaks,  and 
faintly  sinuous  base  and  fianks,  it  would  scarcely  be  possible  to 
distinguish  it  from  the  Coal-meosnre  form  hy  any  external  cha- 
racter, excepting  the  white  chalky  texture  of  the  shell  merely  due 
to  its  state  of  preservation.  The  valves  are  a  little  displaced  in 
the  only  good  specimen  I  have  seen,  but  the  beaks  certainly  give 
some  evidence  of  being  slightly  unequal,  that  is,  of  the  left  one 
lapping  slightly  npon  the  other,  as  in  the  typical  species  from  the 
Coal-measures. 

Locality  and  position.    Same  as  last. 

BAHOimrOLITESI  8A1TIITTBKTEDTBIB,  Meek. 
Shell  approaching  a  longitudinal-oblong  or  trapezoidal  outline, 
moderately  convex,  a  little  more  than  twice  as  wide  as  high,  and 
slightly  narrower  anteriorly  than  behind ;  cardinal  margin  straight, 
equalling  about  three-fifths  the  entire  length;  basal  margin  nearly 
straight  and  subparallcl  to  the  hinge,  or  slightly  ascending  ante- 
riorly along  its  entire  length,  and  rounding  up  a  little  more 
gradually  into  the  front  than  behind;  posterior  extremity  c 
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were  originally  referred  to  that  genus  is  to  be  regarded  as  the 
typical  form  of  the  same,  and  something  can  be  known  in  regard 
to  the  hinge  and  internal  characters  of  those  shells,  it  seems  to 
me  almost  impossible  to  determine  what  SanguinoWes  is.  I  do 
not  agree  with  those,  however,  who  would  make  AUorisma  of 
King  a  synonym  of  Prof.  McCoy's  genus,  though  some  of  the 
species  included  by  him  maj'  belong  to  AUorisma, 
Locality  and  position.     Same  as  foregoing. 

SAKOTJINOLITES 1   OBLIQUXTS,  Meek. 

Shell  so  depressed  and  elongated  as  to  be  nearly  three  times  as 
long  as  high,  rather  distinctly  convex,  particularly  along  the 
posterior  umbonal  slopes,  which  are  more  or  less  angular  from 
the  beaks  nearly  to  the  posterior  basal  extremity ;  pallial  margin 
very  nearly  straight  along  most  of  its  length ;  anterior  end  ex- 
tremely short,  and  a  little  sinuous  on  the  upper  side  just  in  front 
of  the  beaks,  the  sinuosity  being  caused  by  a  very  small  deep 
lunule,  at  the  lower  end  of  which  the  margin  is  a  little  projecting 
and  subangular  in  outline,  and  from  this  little  projection  curves 
obliquely  backward  into  the  base;  cardinal  margin  extending 
back  about  three-fourths  the  length  of  the  valves,  and  inflected  so 
as  to  form  a  well-defined,  lanceolate  escutcheon  along  its  entire 
length ;  posterior  side  narrowed  with  a  long  slope  above  from  the 
end  of  the  hinge  to  the  extremity,  which  is  a  little  gaping  and  very 
narrowly  rounded  or  almost  angular  below ;  beaks  strongly  de- 
pressed, very  oblique,  compressed  below  the  ridges,  very  nearly 
terminal,  and  with  the  immediate  points  incurved  over  the  little 
lunule.  Surface  showing  only  lines  and  furrows  of  growth,  with 
occasional  small,  obscure,  concentric  wrinkles,  that  are  not  regu- 
larly arranged. 

Length,  2.13  inches;  height,  0.77  inch;  convexity,  0.70  inch. 

This  species  seems  to  be  nearly  related  to  a  form  from  the  same 
rock  at  Medina,  Ohio,  specimens  of  which  were  loaned  by  Dr. 
J^ewberry  to  Prof.  Hall,  some  time  back,  and  returned  with  the 
name  Sanguinolites  eeolus  attached.  A  careful  comparison,  how. 
ever,  of  good  specimens  of  each,  shows  them  to  be  clearly  distinct; 
the  form  under  consideration  being  much  more  convex  along  the 
umbonal  slopes,  which  are  also  more  angular.  Its  beaks  likewise 
differ  in  being  decidedly  more  nearly  terminal,  and  the  inflection 
of  its  cardinal  margin  wider.  The  specimens  of  S.  seolua  also 
1871.] 
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show  faint  traces  of  two  or  three  very  obscure  longitudinal  ridj* 
above  the  umboual  niigic  of  each  valve,  and  impressions  iu  uut^ 
of  a  siiglit  ridge  bcliind  the  anterior  muscular  impression,  thslui 
not  seen  in  our  shell. 

From  the  little  that  is  now  known  of  the  shell  that  will  pifr 
bftbly  have  to  be  regarded  as  the  type  of  the  genus  Sangvinolilili 
it  is  impossible  to  determine  whether  or  not  such  shells  its  tUi 
can  be  properly  referred  to  that  genus.  They  seem  to  agree.ho* 
ever,  more  nearly  with  the  same  than  they  do  with  the  typiol 
forms  of  Alloriama,  to  which  they  are  also  related. 

Locality  and  ponition.  Riishville,  and  Newark,  Ohio,  tpp*' 
part  of  the  IVaverley  group,  of  the  lower  Carboniferous. 

ALLOBISHA  (SESOWICEIATj  FLETrBOPISTHA,  U«k. 
Shell  depressed  and  elongated,  or  more  fhan  twice  as  loof 
as  high,  moderately  convex  centrally  and  anteriorly,  and  aliU 
and  produced  behind  ;  pallial  margin  long,  nearly  straight  iltot 
the  middle,  ronndcd  up  anteriorly  and  ascending  more  g 
behind;  posterior  side  very  narrow,  truncated  and  somewt 
gaping  at  the  extremity,  whkh  intersects  the  cardinal  maTj^  t 
an  obtuse  angle,  and  rounds  abruptly  into  the  base ;  anterior  ri 
wider  (higher)  than  the  other,  and  more  or  less  abruptly  ronnded. 
Dorsal  margin  depressed  below  the  horizon  of  the  beaks  behind 
the  latter,  where  it  is  concave  or  nearly  straight  in  outline,  ai 
inflected  so  as  to  form  a  short  corselet  near  the  beaks;  while ia 
front  of  them  it  slopes  forward  rather  abruptly,  and  is  provided 
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more  closely  arranged,  but  above  and  bebind  this  they  become 
more  widely  separated  again,  and  nearly  as  oblique  as  the  obscure 
umbonal  ridge,  above  which  they  are  not  defined. 

Length,  2.28  inches ;  height,  1  inch ;  convexity,  about  0.85  inch. 
This  shell  strongly  reminds  one,  by  its  general  outline  and 
physiognomy,  of  those  Jurassic  species  for  which  Prof.  Agassiz 
proposed  the  genus  Cercomya.    In  that  group,  however,  there  is 
no  lunule,  and  I  am  not  aware  that  any  of  the  species  of  the  same 
are  marked  by  radiating  costae  as  in  the  species  under  considera- 
tion.   From  all  that  is  known  of  its  characters,  I  am  inclined  to 
believe  it  more  nearly  allied  to  the  curious  Lyonsia-like  Carbo- 
niferous shells,  upon  which  Prof.  McCoy  originally  proposed  to 
found  the  genus  Sed^wickia^  but  which  he  afterwards  referred  to 
the  genus  Leptodomus.    Still,  it  differs  from  the  group  Sedgwickia 
also,  in  the  possession  of  radiating  costsB.    These  are  not  mere 
rows  of  granules,  such  as  doubtless  existed  on  nearly  all  the  dif- 
ferent types  of  this  family  (Anatinidse)^  but  decided  costse,  such 
as  we  see  in  Pholadomya^  and,  what  is  rather  singular,  they  do 
not  exist  on  the  anterior  part  of  the  valves,  but  extend  only  as 
far  forward  as  the  beaks,  under  which  they  end  abruptly,  the 
anterior  one  being  as  strongly  defined  as  any  of  the  others,  while 
only  the  concentric  striae  and  wrinkles  exist  on  the  anterior  third 
of  the  valves.    In  the  possession  of  the  radiating  costae  mentioned, 
as  well  as  in  the  shortness  of  its  hinge  and  the  inflection  of  its 
cardinal  margin,  and  infts  general  physiognomy,  it  differs  from 
the  typical  species  of  Allorisma^  and  hence  it  may  be  thought 
desirable  to  establish  a  subgenus  for  its  reception,  in  which  case 
I  would  propose  for  the  group  the  name  Cercomyopsis, 

Along  with  the  typical  specimen  of  the  foregoing  species,  another 
was  found,  with  the  same  form  and  surface  characters,  excepting 
that  the  anterior  end  in  front  of  the  beaks  is  shorter,  and  more 
angular  at  the  lower  end  of  the  lunule ;  while  the  anterior  of  its 
radiating  costae  are  directed  much  more  obliquely  backward,  in- 
stead of  descending  vertically  from  the  beaks  to  the  base.  This 
specimen  has  the  posterior  end  broken  away,  but  as  the  peculiarities 
mentioned  seem  not  due  to  any  distortion,  I  am  much  inclined  to 
believe  it  belongs  to  another  species,  for  which  Allorisma  {Sedg- 
wickia ?)  obliqua  would  be  a  good  name. 

Locality  and  position,    Rushville,  Ohio.     Waverley  group  of 
Lower  Carboniferous.    Prof.  Andrews'  collection. 
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QBAKKTSIA)  BHOUOIDES,  M»k. 

Shell  attaining  a  tnoderately  large  size,  not  very  convex,  the 
greatest  convexity  a  little  before  and  above  the  middle ;  valves 
vithout  an  oblique  mesial  ridge  or  fold ;  rhombic  suboval  In  out- 
line, with  height  equalling  about  three-fourths  the  length,  closed 
or  nearly  so  all  around ;  basal  margin  moRt  prominent  Just  behind 
the  middle,  from  near  which  it  ascends  with  a  nearly  straight  out- 
line obliquely  forward,  and  more  abruptly  with  a  convex  outline 
behind ;  anterior  side  truncated  obliquely  forward  from  the  beaks 
above,  and  very  narrowly  rounded  near  the  middle ;  posterior  side 
less  narrowly  rounded  at  the  middle,  with  its  upper  edge  probably 
sometimes  obliqnely  truncated ;  cardinal  margin  equalling  about 
one-third  the  length  of  the  valves,  and  inSected  so  as  to  form  a  well- 
defined  escutcheon  that  narrows  backward  from  the  beaks  ;  lunule 
rather  deep,  well  defined,  lance-ovate  in  form,  and  as  long  as  the 
truncated  anterior  dorsal  slope ;  bealts  moderately  prominent, 
not  very  gibbous  or  very  strongly  incurved,  and  situated  a  little 
nearer  the  middle  than  the  anterior  margin;  posterior  nmbonal 
slopes  forming  a  very  obscure  rounded  ridge,  between  which  and 
the  dorsal  and  posterior  dorsal  margins  there  is  a  rather  narrow, 
slightly  concave,  or  flattened  space  on  each  valve.  Surface  with 
only  small  marks  or  lines  of  growth,  which  are  gathered  into  very 
small  obscure  wrinkles  along  the  margins  of  the  lunule. 

Length,  2.90  inches;  height,  measiying  vertically  from  the 
most  prominent  part  of  the  beaks  to  the  horizon  of  the  tops  of 
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in  that  group  until  its  relations  can  be  more  precisely  determined 
from  the  study  of  better  specimens. 
Locality  and  position.     Same  as  last. 

OBAMliTBIA  VEKTBICOSA,  Meek. 

Shell  attaining  a  moderate  size,  extremely  ventricose,  the  con- 
vexity being  greater  than  the  height,  with  the  greatest  gibbosity 
a  little  in  front  of  and  above  the  middle ;  height  equalling  about 
half  the  length  ;  posterior  side  comparatively  long,  a  little  gaping, 
and  narrowly  rounded  in  outline,  at  or  a  little  above  the  middle ; 
pallial  margin  usually  a  little  sinuous  near  the  middle  or  in  front 
of  it;  anterior  side  very  short,  concave  just  under  the  beaks  to 
the  base  of  the  lunule,  where  the  margin  is  subangular  or  very 
abruptly  rounded  and  most  prominent,  while  below  this  it  rounds 
obliquely  backward  into  the  base ;  cardinal  margins  scarcely 
more  than  equalling  half  the  entire  length  of  the  valves,  and  in- 
flected so  as  to  form  a  kind  of  shallow  escutcheon ;  beaks  very 
gibbous,  moderately  elevated,  oblique,  strongly  incurved,  and 
placed  almost  over  the  anterior  margin ;  lunule  deep,  ovate  or 
obovate,  and  well  defined ;  posterior  umbonal  slopes  prominently 
rounded ;  flanks  without  any  oblique  ridge  or  sulcus.  Surface 
marked  on  the  anterior  side  of  the  valves  near  the  lunule  by  small 
wrinkles,  which  pass  into  mere  lines  and  linear  furrows  of  growth 
farther  back,  while  even  the  latter  become  nearly  or  quite  obsolete 
over  the  more  gibbous  parts  of  the  valve. 

Length  of  largest  specimen  seen,  2.50  inches;  height,  1.30 
inches;  convexity,  1.55  inches. 

I  know  nothing  of  the  hinge  or  muscular  and  pallial  impres- 
sions of  this  shell,  and  refer  it  to  Grammysia  from  its  form  and 
general  appearance.  It  shows  no  traces  of  the  oblique  ridge  and 
furrows  seen  on  the  typical  species  of  that  genus,  but  it  is  well 
known  that  this  character  is  not  constant  in  the  group. 

Locality  and  position.     Same  as  foregoing. 

GASTEROPODA. 

FLATTCEKAB  MULTIBFIN08UM,  Meek. 

Shell  attaining  a  large  size,  comparatively  thin,  depressed  sub- 
ovate,  and  very  oblique ;  apex  free,  stout,  obliquely  coileji  so  as 
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to  make  abont  one  turn,  beyond  which  the  body  part  expands 
very  rapidly  to  the  aperture,  making  leBS  tlmo  half  of  snother 
volution ;  aperture  proportionally  very  large,  and  nearly  circular ; 
lip  not  sinuous  or  undulated,  but  aometimes  slightly,  and  broadly 
retreating  behind  ;  surface  without  plications  or  custte,  bat  thickly 
covered  by  numerous  slender,  tubular  spines,  which  leave  smallt 
depressed,  smooth,  undeflocd  tubercles  on  the  internal  cast. 

Length,  measuring  direct  from  the  most  prominent  part  of  the 
spire  to  the  anterior  margin  of  the  aperture,  3.33  inches ;  height, 
to  tbe  most  elevated  part  of  the  dorsal  surface,  when  the  shell  is 
placed  with  its  aperture  downward,  1.44  inches;  length  and 
breadth  of  aperture,  each  about  2.90  inches. 

This  flue  species  differs  from  i*.  dumoeum,  Conrad,  not  only  in 
its  much  larger  size,  more  oblique,  depressed,  and  more  rapidly 
expanding  form,  but  in  having  more  numerous  spines.  The  largest 
specimens  of  that  species  are  said  to  have  more  than  one  hundred 
spines,  while  that  under  consideration  must  have  had  more  than 
two  hundred.  It  likewise  differs  in  not  having  its  lip  waved  or 
undulated  as  in  Mr.  Conrad's  species- 
It  is  probably  more  nearly  related  to  P.  echinalvm.  Hall,  from 
the  Hamilton  group.  No  figures  of  that  species  have  yet  been 
published,  but  judging  from  the  description,  our  sbell  is  not  only 
very  mucb  larger  (that  species  being  described  as  from  one  inch 
to  one  and  a  quarter  inch  in  length,  with  an  aperture  one  inch 
in  diameter),  but  wants  the  sinuous  peristome  mentioned  in  the 
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Locality  and  position.  Columbus,  Ohio.  Comiferous  group 
of  Devonian  series. 

FLATYCEBA8  ATTEimATUM,  Meek. 

Shell  attaining  a  moderate  size,  very  slender  and  elongated. 
Body  part  more  or  less  arched  above,  a  little  compressed  behind,^ 
subangular  on  the  right  side,  rounded  over  the  dorsal  or  anterior 
slope,  and  gradually  tapering  backward  to  the  small  free  apex, 
which  is  composed  of  one  to  one  and  a  half  contiguous  volutions, 
and  twisted  to  the  right  of  the  longitudinal  axis  of  the  free  body. 
Aperture  irregularly  oval  or  suborbicular,  and  comparatively 
small  or  little  expanded  ;  lip  most  produced  on  the  right  anterior 
side,  and  sometimes  a  little  retreating  behind,  with  one  or  two 
other  faint,  smaller  undulations  of  its  margin  around  the  front. 
Surface  of  cast  without  longitudinal  plications,  folds,  or  undula- 
tions, but  showing  over  the  dorsal  and  anterior  slope  numerous 
small  tubercles  that  evidently  mark  the  positions  of  spines  on  the 
exterior.     Surface  markings  of  the  shell  itself  unknown. 

Length  of  the  largest  specimen,  measuring  direct  from  most 
prominent  part  at  the  curve  of  the  spire  to  that  of  the  anterior 
margin  of  the  aperture,  2.10  inches;  do.  measuring  from  the  apex 
over  the  dorsal  curve  to  the  same,  about  3.70 ;  greatest  breadth 
of  aperture,  1.35  inches. 

This  shell  seems  to  differ  from  all  of  the  described  spiniferous 
species  with  which  I  am  acquainted,  in  being  more  slender,  more 
elongated,  and  in  having  the  small  apex  twisted  nearly  at  right 
angles  to  the  axis  of  the  body  part.  These  characters  appear  to 
distinguish  it  readily  from  the  t^'pical  P.  duniosum^  Conrad ;  while 
from  the  variety  of  that  species  that  has  been  described  under  the 
name  rarispinuni^  it  differs  in  never  having  its  body  even  "  mode- 
rately ventricose,^'  nor  in  any  case  in  contact  with  the  apical 
coils,  as  well  as  in  having  more  numerous  spines,  if  we  can  judge 
from  the  number  of  tubercles,  of  which  about  lift}'  may  be  counted 
on  the  specimen  from  which  the  foregoing  description  was  made 
out. 

In  general  form  it  resembles  the  more  slender  individuals  of  the 
non-spin ifero us  species  F.  rejiexum^  from  the  Oriskany  sandstone, 

*  I  describe  such  forms,  for  convenience,  as  if  placed  with  the  aperture 
downward  and  the  apex  directed  backward  toward  the  observer. 
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bat  its  body  part  is  much  strftighter,  while  it  is  never  bo  large 
and  Tentricoae  as  in  some  varieties  of  that  species. 
Locality  and  position.    Columbus,  Ohio.    Comiferous  groap. 

HATICOPBU  LETIB,  Htak. 

Shell  apparently  attaining  a  medium  size,  snbovate  in  general 
form,  at  maturity,  but  proportionally  shorter  in  the  young ; 
spire  moderately  prominent;  volutions  four  to  four  and  a  half, 
convex,  increasing  rather  rapidly  in  size ;  last  one  large,  or  form- 
ing near  nine-tenths  of  the  entire  bulk  of  the  shell,  rounded  on  the 
sides,  and  a  little  extended  below;  suture  well  defined;  aperture 
ovate,  being  regularly  rounded  below,  and  more  or  less  angular 
above;  columella  arcuate,  and  distinctly  flattened,  or  a  little 
concave  below  the  non-perforate  umbilical  region,  above  which  the 
inner  lip  is  thickened.  Surface  only  showing  obscure  lines  of 
growth. 

Length  of  the  largest  specimens  seen,  0.60  inch ;  breadth,  0.48 
inch  ;  height  of  aperture,  0.38  inch ;  breadth  of  do.,  0.2T  inch. 

So  far  as  I  am  at  present  informed,  this  is  the  first  Devonian 
species,  beyond  doubt  known  to  belong  to  this  genus,  that  has  yet 
been  described  in  this  country ;  though  it  is  certainly  represented 
in  rocks  of  that  age  in  Europe.'  Our  species  is  even  more  closely 
allied  to  the  typical  Carboniferous  forms  of  the  genus,  than  it  is 
to  the  European  Devonian  species,  such  as  Naticopeie  giibcoslata 
and  N.  margarilifera  {=Nalica  aubcostata  and  N.  margariii/era, 
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eretsing  rapidly  In  size,  those  of  the  spire  convex,  last  one  large 
md  veDtricose;  suture  well  defined;  aperture  ovate;  outer  lip 
thin,  extended  forward  and  very  oblique  above,  and  broadly  re- 
treating or  sinuous  below  the  middle ;  columella  narrow  arcuate, 
imperforate,  and  showing  some  appearance  of  being  a  little  furrowed 
below,  as  if  for  the  reception  of  the  edge  of  an  operculum ;  inner 
Ep  apparently  not  thickened  above.  Surface  ornamented  by  fine, 
ntj  regalarly  and  closely  arranged  striae  of  growth,  which  pass 
ntj  obliquely  backward  and  downward  on  the  upper  and  outer 
ttde  of  the  body  volution,  and  then  curve  gracefully  forward  again 
Wow,  80  as  to  conform  to  the  broad  sinuosity  of  the  outer  lip. 

Height,  0.17  inch;  breadth,  0.18  inch. 

Tiiis  little  shell  will  be  at  once  distinguished  from  the  young  of 
tke  last,  of  corresponding  size,  with  which  it  agrees  very  nearly 
ia  form,  by  its  beautiful,  very  regular,  well-defined,  and  gracefully 
conred  strise,  as  well  as  by  its  narrower  columella,  and  thin  inner 
Up..  The  latter  characters  lead  me  to  doubt  whether  it  is  not 
iBore  properly  a  Plaiyostoma. 

Locality  and  position.    Same  as  last. 

BELLEBOPHOH  KEWBERBTI,  Meek. 

Shell  scarcely  attaining  a  medium  size,  subglobosc  in  form; 
Eolations  rounded,  all  hidden  by  the  last  one,  the  umbilicus  being 
cloeed  on  each  side ;  last  turn  expanded  at  the  aperture,  which  is 
''•Iber  large,  transversely  lunate  or  subreniform,  being  nearly 
twice  as  wide  transversely  as  the  antero-posterior  diameter ;  lip 
Moderately  sinuous  in  front,  and  rounded  in  outline  on  each  side, 
^«ry  thin  excepting  in  the  umbilical  regions,  between  which  it  is 
tbinly  spread  a  little  over  that  part  of  the  return  of  the  spire  in- 
denting the  inner  or  posterior  side  of  the  aperture.  Dorsal  band 
*^iier  narrow,  not  usuall}'  elevated  above  the  surface  of  the 
t)unded  dorsum,  and  merely  defined  by  a  slight  furrow  along  each 
•i(le.»  Surface  ornamented  by  distinct,  very  regularly  disposed 
^Utle  transverse  costtc,  or  coarse  raised  lines,  most  strongly  de- 
ified on  the  dorsal  side,  where  they  curve  a  little  backward  near 
^be  band,  and  more  abruptly  in  crossing  the  latter ;  while  they  be- 
^me  finer,  more  curved,  and  directed  backward  in  approaching  the 

'  In  one  of  the  smaller  specimens,  the  bund  is  a  little  raised  so  as  to  form 
i  «1i^ht  ridge. 
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ambilical  region  on  each  side,  and  diminieh  to  mere  fine  lines  of 
growth  on  the  expanded  part  of  the  body  volution  near  the  aper- 
ture Traces  of  much  finer  longitudinal,  or  revolving  lines  are  also 
seen  on  well-preserved  specimeDS. 

Greatest  antero-posterior  diameter  of  a  moderate-sized  specimen, 
0.70  inch;  transverse  diameter  of  aperture,  0.12  inch. 

In  its  surface  markings,  this  species  seems  to  agree  with  B. 
pataluB,  Hall,  from  which  it  differs  materially  in  having  its  aperture 
very  much  less  expanded,  and  not  overlapping  the  volutions  pos- 
teriorly; as  well  as  in  not  having  its  axis  umbilicate.  It  is  much 
more  nearly  like  B.  hiulcus,  Sowerby.as  illustrated  by  de  Koninck 
(Ann.  Fobs.  Garb.  Belg.,  pi.  xxvii,  fig.  4,  a,  b,  c),  bat  in  addition 
to  being  much  smaller,  its  aperture  is  less  transverse,  and  nut  near 
so  deeply  sinuate  posteriorly  by  the  inner  volutions;  while  its  lip 
is  very  much  less  spread  over  the  latter  behind.  It  likewise 
differs  in  the  possession  of  fine  obscure  revolving  strife. 

The  specific  name  is  given  in  honor  of  Prof.  J.  S.  Newberry,  the 
State  geologist  of  Ohio. 

Locality  and  position.  Dublin,  Franklin  Co.,  Ohio.  Coraiferous 
group  of  the  Devonian. 

BELLEXOFHOir  F&OFQiainrB,  H««k, 
This  species  agrees  so  nearly  with  the  last  in  form  and  size,  that 
it  may  be  sufficiently  characterized  by  pointing  out  the  few  char- 
acters in  which  it  differs.  In  the  first  place,  its  transverse  linos  are 


NATURAL  8CIJENGES  OF  PHILADELPHIA.  79 

CnrCLOirSMA  CBEHULATA,  Meek. 

Shell  tarbinate,  sabtrochiform,  thin ;  spire  depressed  conical ; 
TolatioDS  four,  increasing  rather  rapidly  in  size,  those  of  the  spire 
coDTex  bat  not  rounded;  last  one  large,  convex  on  the  upper  slope 
to  the  periphery,  which  is  rather  narrowly  rounded ;  suture  well 
defined  between  the  upper  volutions,  and  somewhat  canaliculate 
itfther  down;  aperture  ovate.  Surface  ornamented  by  sharply 
(bTited  revolving  lines  or  small  ridges,  which  are  beautifully  and 
■inutely  crenate  by  the  crossing  of  the  fine,  very  oblique  lines  of 
growth;  of  these  revolving  lines  from  sixteen  to  eighteen  may  be 
coooted  on  the  body  volution,  and  six  on  the  next  above,  while 
tkote  farther  up  appear  to  be  quite  smooth. 
Length,  0.34  inch ;  breadth,  0.32  inch. 

This  species  seems  to  be  related  to  G.  muUilira^  Hall  (Fifteenth 
Seport  of  Regents,  p.  48,  pi.  5,  fig.  17),  but  has  a  more  depressed 
fcnn,  with  the  volutions  of  its  spire  merely  convex  instead  of 
loonded,  and  its  body  volution  narrowly  instead  of  regularly 
Toanded.  It  also  has  more  revolving  lines,  which  likewise  show 
i  delicate  crenate  character  not  represented  in  the  figure  nor 
BentioDed  in  the  description  of  C,  muUilira. 

In  general  appearance  our  shell  more  nearly  resembles  Mr. 
Conrad's  original  figure  of  his  (7.  hilix  (Journ.  Acad.,  N.  S.  VII, 
pLxvi,  fig.  10),  but  it  is  less  oblique,  with  more  convex  volutions, 
Aid  more  namerous  revolving  lines. 
Locality  and  position.    Same  as  last. 

ISOKEMA  HTJMILIS,  Meek. 

Shell  large  and  robust,  depressed   subturbinate,  about  one- 

fi>Qrth  to  near  one-third  wider  than  high ;  spire  much  depressed  ; 

^olotioDs  four,  increasing  rather  rapidly  in  size,  the  exposed  part 

^f  those  of  the  spire  gently  convex ;  last  one  large  and  regularly 

bonded,  or  sometimes  very  obtusely  subangular  around  the  middle 

^f  the  oater  side ;  suture  well  defined,  without  being  properly 

^annelled ;  aperture  circular  a  little  within,  but  more  or  less  an- 

(nlar  above  at  the  immediate  edge  of  the  lip,  where  it  is  more 

^al  in  outline ;  outer  lip  thin,  and,  in  mature  specimens,  slightly 

dilated  ;  inner  lip  thickened,  very  distinctly  fiattened,  and  slightly 

spread  over  the  imperforate  umbilical  region,  as  well  as  a  little 

thickened  near  the  top  of  the  aperture.    Surface  ornamented 
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with  oblique,  slightly  ai-chcd  lines  of  growth,  which,  on  the  first 
and  Becond  turns  of  the  spire,  are  rather  coarse,  welt  defined,  and 
present  the  chamcteristic  regularity  of  size  and  arrangement,  but 
soon  become,  on  the  succeeding  turns,  much  finer  and  more 
crowded,  as  well  as  occasionally  interrupted  by  irr^ular,  stronger 
furrows  and  wrinkles  of  growth. 

Height  of  a  medium-sized  specimen,  1.10  inches;  breadth,  1.50 
inches ;  height  of  aperture,  measuring  at  the  margin  of  the  lip,  to 
the  top  of  the  angle  above,  0.95  inch ;  breadth,  about  0.87  inch. 

It  is  possible  that  this  may  be  the  full-grown  adult  form  otieone- 
ma  depressa,  M.  &,  W.,  as  its  first  and  second  volutions  havemacb 
the  form  and  surface  markings  of  that  shell.  Still,  as  it  shows 
only  the  same  number  of  volutions  in  specimens  of  nine  or  ten 
times  the  volume  of  the  typical  specimen  of  that  species,  I  am 
led  to  believe  it  distinct.  Although  young  specimens  are  more 
inclined  to  be  subangular  around  the  middle  of  the  outer  turn 
than  in  the  adult,  which  often  has  the  body  whorl  regularly 
rounded,  I  think  it  is  never  at  any  stage  of  growth  so  angular  as 
in  the  I.  deprenaa. 

In  large  examples,  with  the  strong  striee  of  the  first  turns  of 
the  spire  obscured  by  erosion,  the  specimens  of  this  shell  (which 
are  usually  preserved  in  such  a  condition  as  to  present  a  perfectly 
white  chalk  appearance),  when  viewed  from  above,  resemble  very 
much  the  bleached  shells  of  some  of  the  large  depressed  forms 
of  HeHcidte.  The  strongly  flattened,  smooth  inner  lip,  however, 
B  a  very  diflcrent  expression  to  the  under  side. 


NATURAL  SCIENCES  OP  PHILADELPHIA.  81 

OBTHOKEMA  NEWBEBBTI,  Meek. 

Shell  turreted,  elongate-conical;  volutions  eight  or  nine  in 
adult  examples,  compressed-convex,  with  a  more  outward  slope 
than  the  general  slant  of  the  spire,  the  most  convex  part  being 
near  the  lower  side  of  each,  a  little  above  the  suture;  first  one  or 
two  very  small  and  depressed,  and  the  next  one  or  two  more 
rapidly  increasing  in  size  than  those  below,  thus  giving  a  propor- 
tionally shorter  and  more  conical  appearance  to  young  than  adult 
specimens;  suture  well  defined,  in  consequence  of  the  prominence 
of  the  lower  part  of  each  turn  just  above.  Surface  ornamented  by 
three  very  slender,  raised  revolving  lines,  one  of  which  is  placed 
a  little  below  the  suture,  and  the  other  two  below  the  middle  of  the 
turns  of  the  spire,  and  on  the  middle  of  the  last  volution ;  of  these 
revolving  lines  the  upper  two  are  broken  up  into  minute,  regularly 
arranged,  projecting  points,  while  the  other  is  usually  continuous ; 
lines  of  growth  minute,  sharply  defined,  and  very  regularly  and 
closely  arranged,  passing  vertically  and  very  nearly  or  quite 
straight  across  the  volutions.     (Aperture  unknown.) 

Length,  0.63  inch;  breadth,  0.22  inch. 

The  general  appearance  of  this  very  neat  little  shell,  with  its 
three  slender  revolving  lines,  two  passing  around  the  middle  of  its 
body  volution,  and  below  the  middle  of  those  of  the  spire,  at  once 
recalls  to  the  mind  the  genus  Murchisonia.  A  moment's  exami- 
nation under  a  magnifier,  however,  shows  that  the  sharply  defined 
lines  of  growth  pass  straight  across  the  volutions,  without  making 
the  slightest  fiexure  indicating  a  sinus  in  the  lip,  such  as  we  see 
in  Murchisonia  and  Pleurotomaria. 

It  is  a  more  slender  shell  than  the  type  of  the  genus,  0.  Salteri^ 
M.  and  W.,  from  the  Coal-measures,  and  has  a  much  deeper  suture, 
and  less  angular  body  volution,  with  other  diflerences  in  the 
details  of  its  markings.  Although  nothing  is  known  of  the  nature 
of  its  aperture  and  columella,  it  agrees  so  exactly  in  all  its  other 
generic  characters  with  the  genus  Orthonema^  that  I  have  no 
hesitation  in  referring  it  to  that  genus.  It  is  certainly  not  a 
Murchisonia^  and  differs  radicall}'  in  its  ornamentation  from 
Loxonema^  and  all  of  the  other  palaeozoic  types  to  which  the  more 
or  less  similar  univalves  of  the  older  rocks  are  usually  referred. 

Locality  and  jwsition,     Otsego,  Wood  County,  Ohio,  from  the 
Corniferous  groups,  just  above  the  Glass  Sand.    Mr.  Gilbert. 
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Sh*n  stroogtT  depressed.  sabCrochiConii,  aboat  three  times  u 
wide  as  high :  nnder  side  tianened  and  provided  with  a  broad, 
shallow,  excentric  nmbilkal  impreaaion;  Tolations  two  and  a  half 
to  three,  a  little  coavex.  with  a  gentle  oatward  slope  above,  and 
an  angular  periphetj  at  the  conoectimi  of  the  upper  slope  of  the 
wborU  and  the  base ;  aotore  rather  obscare;  aperture  transversely 
rhombic ;  nearly  three  times  as  wide  as  high,  with  acutely  aDgolar 
outer  and  inner  extRmiCie^;  upper  edge  of  lip  very  obliqne,  and 
extended  br  forward  beyond  that  below,  which  seems  to  be  nearly 
straight.  Sarface  of  npper  side  ornamented  by  rather  distinct 
lines,  or  small  ridges  of  growth,  which  cross  the  votations  very 
obliqnely.  with  strong  bactward  carves  as  they  approach  the 
periphery  parallel  to  the  margin  of  the  lip. 

Breadth,  i.li  inches;  height,  0.66  inch. 

The  specimens  of  this  shell  yet  found  are  very  imperfect,  bat 
its  form  and  general  appearance  are  so  peculiar  that  there  can 
scarcely  be  any  difficulty  in  identifying  it.  Atthoogh  it  has  a 
broad  ambilical  impression,  this  impression  does  not  appear  to 
extend  up  into  the  verj-  short  spire  as  a  true  nmbilicas.  It  may 
not  be  a  true  Trockila,  but  the  specimens  yet  seen  show  no  cha- 
racters by  which  it  can  he  separated  from  that  group,  which  seems 
to  be  represented  in  the  Carbon iferoas  rocks. 

Locality  and  position.  Monclova,  Lucas  Connty,  Ohio.  Cor- 
niferoQs  group  of  the  Devonian. 
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than  wide,  and  somewhat  angular  above,  at  the  connection  of  its 
outer  lip  with  the  return  of  the  spire,  and  at  the  termination  of 
each  of  the  three  revolving  carinse,  as  well  as  very  obscurely  so  a 
little  below  the  middle  of  the  inner  side ;  inner  lip  thin  below  its 
connection  with  the  carina  passing  around  the  umbilicus,  at  which 
point  it  is  very  slightl}'  thickened,  while  above  this  it  seems  to 
be  nearly  or  quite  obsolete.  Umbilicus  rather  wide,  but  shallow, 
or  very  rapidly  contracting  within.  Suture  well  defined,  without 
being  in  the  slightest  degree  furrowed.  Surface  only  showing 
very  fine  lines  of  growth,  which,  on  the  upper  flattened  space  of 
the  volutions,  pass  obliquely  outward  and  backward,  with  a  very 
slight  curve  from  the  suture  to  the  upper  angle  or  shoulder,  below 
which  they  pass  nearly  straight  down  the  outer  flattened  area  to 
the  second  carina,  which  is  as  far  as  they  can  be  traced  in  the 
specimen  studied. 

Height,  0.81  inch ;  breadth,  0.90  inch ;  height  of  aperture,  0.64 
inch;  breadth  of  do.,  0.46  inch. 

This  rather  neat  shell  seems  to  agree  exactly  in  all  of  its 
generic  characters  with  the  type  of  Mr.  Salter's  genus  Trochonema 
(T.  umhilicata^  Hall,  sp.),  excepting  in  not  even  showing  any 
tendency  to  have  its  body  volution  become  free  at  the  aperture, 
nor  apparently  its  peritreme  continuous.  The  first  of  these  cha- 
racters, however,  seems  not  to  be  always  constant  in  the  typical 
species  of  Trochonema ;  but  the  fact  that  it  does  generally  occur 
in  the  same  is  worthy  of  note ;  while  the  apparent  absence  of  a 
continuous  peritreme  in  the  shell  here  under  consideration,  would 
certainly  seem  to  be  one  of  more  than  specific  importance.  If  so,  I 
would  suggest  for  it,  at  least  as  a  subgeneric  designation,  the 
name  Trochonemopsis. 

Specifically  this  shell  will  be  readily  distinguished  from  T.  urn- 
bilicala^  which  it  most  nearly  resembles,  not  only  by  its  more 
depressed  form,  closely  contiguous  body  volution,  obsolete  inner 
lip  above  the  middle  of  the  aperture,  and  more  shallow  umbilicus, 
bat  also  by  not  having  its  suture  channelled  and  bordered  below 
by  a  fourth  carina  around  the  upper  margin  of  each  volution,  as 
in  that  species. 

Locality  and  position,   Marblehead,  Ohio.   Corn iferous  group. 

Note. — In  the  same  matrix  with  the  above-described  shell,  I  have  been 
sarprised  to  notice  numerous  minute  bodies  that  I  can  scarcely  doubt  are 
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really  tlie  fruits  of  Ihc  fresh-water  geaus(7A(ira.  At  any  nte,  they  certain!; 
seem  to  preseot  all  the  external  characters  of  the  same.  These  little  ttodles 
are  globose,  about  O.O.'J  of  an  inch  in  diameter,  and  each  ornamented  by  nine 
strongly  deSned,  and  Tery  regularly  disposed,  spir&l  ridges,  which  start  on 
one  side  around  a  minute  pit,  and  pass  with  perfect  regularity  spirally  so  u 
to  converge  to  an  exactly  opposite  point  on  the  other  Bide,  making  each  about 
one  spiral  turn  in  passing  from  side  to  side.  If  really  the  seeds  of  this  fresh- 
water genus  of  plants,  they  must  have  been  carried  Into  the  sea  by  stream*, 
and  deposited  where  we  now  find  them,  along  With  namerotis  marine  elielis. 

PTEROPODA. 

CtnrtTLAXIA  KICBOVElf  A,  H>ak. 
Shell  el  on  gate- pyramidal,  with  the  sidea  equal  and  diverging 
from  the  apex  at  an  angle  of  about  16  degrees^  lateral  aorfaces 
nearly  flat,  and  without  any  mesial  furrow,  but  sometimea  abowing 
a.  very  faint,  slender  meBial  ridge,  that  becomes  nearly  or  quite 
obsolete  toward  the  smaller  end  ;  each  of  the  foar  angles  a  little 
rounded,  and  provided  with  a  shallow,  moderately  distinct  longi- 
tudinal furrow.  Surface  with  numerous,  extremely  Bmall,  cloaely 
crowded,  transverse  stri^,  of  very  nearly  the  same  size  on  all  parts 
of  the  shell ;  striae  gently  arching  forward  as  they  cross  the  sides, 
and  scarcely  interrupted  at  the  little  mesial  longitudinal  ridge  j 
minutely  crenate,  and  separated  by  extremely  slender  linear  fur- 
rows, Duml)ering  fifteen  in  the  space  of  one-tenth  of  an  inch  on 
all  parts  of  the  surface ;  crenulations  of  striee  twelve  to  fifteen  in 
one-tenth  inch. 
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CONULABIA  ELEOAHTTJLA,  Meek. 

Shell  presenting  the  usual  quadrangular  pyramidal  form,  withr 
the  divergence  of  the  sides  from  the  rather  pointed  apex,  forming 
an  angle  of  about  18  degrees;  each  of  the  four  lateral  angles 
slightly  rounded  and  distinctly  furrowed;  sides  equal,  nearly 
flat,  and  without  any  well  defined  longitudinal  mesial  furrow. 
Surface  ornamented  by  numerous,  very  small,  closely  arranged, 
transverse  lines  that  arch  gently  forward  or  toward  the  aperture, 
and  sometimes  become  slightly  interrupted  and  alternating  along 
the  middle  of  each  side;  while  in  other  instances  they  are  merely 
a  little  deflected  and  continuous  across  this  slight  impression  or 
imaginary  line.  These  lines  attain  their  largest  size,  and  are 
separated  by  spaces  of  their  own  breadth,  at  about  0.70  inch  from 
the  apex,  and  beyond  this  become  gradually  smaller  and  more 
crowded  toward  the  aperture.  Where  largest  and  widest  apart, 
they  number  about  seven  in  one-tenth  of  an  inch.  They  are  all 
crenulated,  there  being  fourteen  of  the  crenulations  in  a. length  of 
one-tenth  of  an  inch.  Furrows  between  the  transverse  lines 
marked  by  very  fine  striae,  much  smaller  and  more  crowded  than 
the  crenulations  on  the  strife,  and  running  in  the  direction  of  the 
longitudinal  axis  of  the  shell. 

Length  of  specimen,  apparently  nearly  entire,  1.70  inches; 
breadth,  about  0.59  inches. 

This  species  is  related  to  C,  byblis  of  White  (Proc.  Bost.  Soc., 
N.  H.,  Feb.  1862,  p.  22),  and  C.  muUicostaia^  M.  &  W.  (Proc. 
Acad.  Sci.,  Phila.,  Dec.  1865,  p.  252),  from  the  Waverley  group 
of  Iowa  and  Ohio.  It  differs,  however,  in  having  its  transverse 
lines  smaller  and  more  crowded,  there  being  about  70  of  them  to 
the  inch,  at  the  point  where  they  are  largest  and  widest  apart, 
and  100  in  the  same  space  near  the  larger  end  of  the  shell ;  while 
in  both  of  the  Waverley  species  mentioned,  only  forty-five  to  fifty 
occur  in  an  inch.  The  crenulations  of  the  transverse  striae  are 
also  smaller  and  more  crowded  in  the  species  under  consideration, 
there  being  usually  fourteen  of  them  in  one-tenth  of  an  inch,  which 
would  give  140  to  the  inch;  while,  according  to  Prof.  WinchelFs 
measurements,  they  arc  so  much  larger  and  more  distant  in  C.  by- 
bliSj  that  60  to  75  of  them  would  occupy  the  same  space.  The 
obtusely  rounded  and  smooth  apex  mentioned  in  Dr.  White's  de- 
scription, if  natural,  would  be  another  ver}'  important  distinction; 
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diameter  at  the  same  place,  1.27  inches.  The  increase  in  size  is 
sach  that  the  same  measurements  at  a  point  three  inches  farther 
forward,  are  respectively  1.56  and  1.50  inches,  while  from  this 
point  to  the  broken  anterior  end,  which  includes  only  about  one 
inch  of  the  body  chamber,  the  shell  diminishes  a  little  in  both 
diameters,  but  apparently  more  in  the  transverse  than  the  dorso- 
Tentral,  though  this  may  be  in  part  due  to  accidental  lateral 
pressure. 

This  species  seems  to  be  related  to  Cryptoceras  eugenium^  Hall 
(Kegents'  15th  Report,  p.  70,  pi.  9,  figs.  1,  2,  and  3),  but  evidently 
not  only  attained  a  larger  size,  but  differs  in  having  its  dorso- 
ventral  diameter  a  little  greater  than  the  transverse,  instead  of  the 
reverse.  It  also  differs  in  being  marked  with  distinct  longitudinal 
raised  lines,  as  well  as  in  tapering  somewhat,  from  the  central  re- 
gion forward,  and  in  having  its  septa  more  closely  arranged.  In 
form  it  agrees  more  or  less  nearly  with  several  of  the  Bohemian 
species  figured  by  Dr.  Barrande,  but  it  differs  from  all  of  them  in 
its  surface  markings ;  while  from  his  C  pugio^  which  has  some- 
what similar  sculpturing,  it  differs  in  being  a  little  more  curved, 
and  without  transverse  undulations. 

The  entire  shell  could  scarcely  have  been  less  than  12  to  14 
inches  in  length,  and  probably  curved  so  as  to  form  about  one- 
fourth  of  a  circle. 

Locality  and  position,  Dublin,  Franklin  Co.,  Ohio.  Cornife- 
rous  group  of  the  Devonian  series. 

0TB0CEBA8  (TBOCHOCEBAS  ?)  0HI0EN8E,  Meek. 

Shell  attaining  a  large  size,  oval-subdiscoid ;  composed  of  three 
or  four  rather  rapidly  enlarging  whorls,  the  inner  ones  of  which 
are  closely  contiguous,  while  tlie  last  one  seems  to  become  a  little 
free  at  the  aperture;  umbilicus  large  and  of  moderate  depth. 
Volutions  rounded — subquadrangular,  with  the  transverse  dia- 
meter somewhat  greater  than  the  dorso-ventral ;  rather  broadly 
flattened  on  the  periphery,  and  compressed  convex  on  the  sides, 
which  round  off  gradually  into  the  umbilicus,  and  more  abruptly 
to  the  periphery,  excepting  in  3'oung  shells,  which  have  the  sides 
of  the  volutions  more  flattened,  and  rounding  as  abruptly  into 
the  umbilicus  as  to  the  flattened  outer  side.  Septa  moderately 
distant,  or  separated  by  spaces  which  measure,  on  the  middle  of 
each  side,  about  one-third  the  dorso-ventral  diameter  of  the  volu- 
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tion  &t  the  same  point ;  curving  gracefully  baokmrd  as  they  cross 
the  ai<teB,  and  forward  as  they  pass  from  the  sides  to  the  flattened 
periphery,  in  crossing  which  they  again  make  another,  but  stronger, 
backward  curve.  Body  chamber  large,  or  occupying  more  than 
half  the  outer  volution.  Surface  (of  cast)  ornamented  by  small 
transverse  ridges,  of  which  about  thirty  may  be  counted  to  a  side 
of  each  volution,  the  outer  half  only  of  which  they  occupy,  without 
passing  over  or  upon  the  periphery;  while  on  the  inner  volotions 
they  are  sometimes  so  short  as  to  assume  the  aspect  of  trans- 
versely elongated  nodes.  Siphuncle,  aperture,  and  finer  sartkce 
markings  unknown. 

Greatest  diameter  across  the  disc  of  a  specimen  with  a  part  of 
the  outer  volution  broken  away,  about  nine  inches;  dorso-ventral 
diameter  of  outer  volution  at  the  point  where  it  is  broken  off* 
3.63  inches;  thickness,  or  transverse  diameter,  of  same  at  same 
point,  about  3.90  inches. 

Owing  to  the  fact  that  the  only  two  specimens  ff  this  species  I 
have  seen  are  both  in  such  a  condition  as  to  show  clearly  only 
one  side  (the  upper  side  of  it  is  a  Trochoceras),  I  am  in  some  little 
doubt  whether  it  is  a  Oyroceraa  or  a  Trochoceras.  From  the 
depth  of  the  concavity  of  this  side,  however,  I  can  scarcely  question 
that  the  volutions  are  realty  coiled  in  the  same  plane,  as  in  Oyro- 
ceras  and  Nautilus.  The  contiguous  character  of  its  volutions 
(excepting  apparently  the  last  one,  ncsr  the  aperture)  is,  bow- 
ever,  rather  against  its  being  a  Oyroceran,  though  the  inner  turns 
are  sometimes  in  contact  in  species  apparently  belonging  to  that 
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GTBOOEBAS  (irATmLTJSI)  INELEOAKS,  Meek. 

Shell  attaining  a  large  size,  subdiscoidal.  Yolutions  about  two 
and  a  half  to  three,  increasing  rapidly  in  size,  having  a  somewhat 
greater  dorso-ventral  than  transverse  diameter,  being  moderately 
compressed  on  each  side,  narrowly  rounded  over  the  peripherj'^, 
and  rounding  regularly  into  the  umbilicus,  which  is  of  moderate 
depth  and  distinctly  narrower  than  the  dorso-ventral  diameter  of 
the  outer  whorl.  First  turn  apparently  slightly  etabraced  by  the 
second,  which  seems  to  become  free  toward  the  aperture.  Septa 
rather  distant,  deeply  concave  on  their  anterior  faces,  and  all 
crossing  the  sides  and  periphery  with  very  slight  backward  curves ; 
separated  from  each  other  on  the  periphery  by  spaces  equalling 
about  half  the  dorso-ventral  diameter  at  the  point  of  measurement. 
Body  chamber  large,  or  forming  half  the  outer  volutions ;  aperture 
not  expanded ;  lip  sinuous  on  tlye  outer  side.  Surface  of  cast 
showing,  on  the  inner  volutions,  some  traces  of  rather  distant 
transverse  ridges,  which  become  nearly  or  quite  obsolete  on  the 
outer  turn.     Siphuncle  and  finer  surface  markings  unknown. 

Greatest  diameter  across  the  disc  of  a  specimen  a  little  com- 
pressed by  accidental  pressure,  nine  inches;  dorso-ventral  dia- 
meter of  last  turn  near  the  aperture,  4.10  inches;  transverse 
diameter  of  same,  3.50  inches. 

This  is  another  form  in  regard  to  the  generic  characters  of 
which  I  am  in  doubt.  Its  more  rapidly  expanding  volutions, 
more  rounded  periphery,  proportionally  narrow  umbilicus,  and 
'closely  contiguous,  or  even  slightly  embraced  inner  turns,  give  it  a 
much  more  nautiloid  look  than  the  last,  and  I  should  scarcely 
hesitate  to  refer  it  to  the  genus  Nautilus^  if  it  were  not  for  the 
fact  that  the  outer  volution  seems  to  be  a  little  detached  at  the 
aperture.     Still,  this  may  possibly  be  due  to  compression. 

Locality  and  position,  Corniferous  group,  Marion  County, 
Ohio. 

CRUSTACEA. 

PBOETTJS  PLAKIMABGIKATTJS,  Meek. 

Pygidium  depressed,  semi-elliptic,  the  length  and  breadth  being 
nearly  as  five  to  seven ;  anterior  margin  gently  arcuate  or  convex 
in  outline;  posterior  somewhat  narrowly  rounded;  lateral  margins 
diverging  forward,  with  slightly  convex  outlines,  to  the  anterior 
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lateral  angles,  which  are  not  trancsted.  Mesial  lobe  rather  de- 
pressed, but  rounded  and  well  defined,  narrow,  or  only  about 
two-thirds  88  wide  at  its  anterior  end  as  the  lateral  lobes,  taper- 
ing gradually,  with  straight  sides,  to  its  posterior  extremity, 
which  terminates  at  a  distance  of  about  half  the  breadth  of  tfae 
anterior  end,  within  the  margin ;  provided  with  about  twelve  or 
thirteen  nearly  straight  segments,  most  of  which  are  well  deflned. 
Lateral  lobes  gently  convex,  sloping  gradually  from  near  the 
middle  to  the  lateral  and  posterior  margins,  which  are  horizontally 
flattened,  but  not  thickened ;  segments  eigftt  or  nine,  not  extend- 
ing upon  the  flattened  margins,  and  each  divided  its  entire  length, 
by  so  broad  a  furrow  [flat  within)  that  only  a  very  narrow  ante- 
rior and  posterior  margin  is  left  projecting,  and  merely  separated 
from  that  of  the  contiguous  segment  by  a  faint  linear  depression, 
thus  presenting  the  appearance  of  narrow  ribs  or  segments  longi- 
tudinally marked  by  faint  linear  furrows,  and  separated  from  eacfa 
other  by  broad  fiattened  depressions.  Surface  apparently  nearly 
smooth.     (Other  characters  unknown.) 

Length  of  pygidium,  0.64  inch ;  breadth,  0.94  inch ;  height  of 
lateral  lobes,  0.13  inch ;  do.  to  top  of  mesial  lobe  at  its  anterior 
end,  0.23  inch. 

The  pygidium  of  this  species  seems  to  present  much  the  same 
proportions  as  the  corresponding  part  of  P.  Haldemani,  Hall, 
from  the  Hamilton  group ;  but  it  has  a  proportionally  narrower 
mesial  lobe,  and  a  smaller  number  of  segments  in  the  lateral 
obes.    It  also  differs  in  having  a  distinctly  flattened  instead  of 
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with  the  smallest  elevations  and  depressions  of  the  internal  cast, 
from  which  the  foregoing  description  was  drawn  up. 

Locality  and  position.  Upper  part  of  the  Comiferous  group, 
Sylvania,  Lucas  County,  Ohio.  Devonian.  Mr.  Gilbert's  collec- 
tion. 

DALMAKITES  OHIOEFSIS,  Meek. 

Pjgidium  large,  depressed,  semi-elliptic  or  semi-oval  in  general 
outline,  nearly  straight  or  gently  convex  in  outline  on  the  ante- 
rior margin,  with  the  lateral  angles  a  little  rounded ;  posterior 
extremity  somewhat  raised  and  truncated,  with  the  lateral  angles 
of  the  truncated  margin  produced  into  two  rather  short,  distinctly 
converging  spines.  Mesial  lobe  narrow,  or  only  equalling  half 
the  breadth  of  each  lateral  lobe  at  the  anterior  ends,  depressed 
and  gradually  tapering  to  the  posterior  end,  which  terminates 
very  near  the  truncated  posterior  margin ;  rather  distinctly  sepa- 
rated by  the  furrow  on  each  side  from  the  lateral  lobes ;  segments 
about  eighteen,  passing  straight  across,  and  separated  by  well- 
defined  furrows,  that  are  narrower  than  the  segments  themselves, 
which  are  not  furrowed.  Lateral  lobes  most  convex  along  some- 
what within  the  middle,  where  they  are  nearly  or  quite  as  high  as 
the  mesial  lobe,  toward  which  they  slope  slightly  on  the  inner 
side,  while  beyond  the  middle  they  slope  off  gradually  to  the 
lateral  margins,  which  are  very  narrow,  not  thickened  above,  and 
curve  outward  nearly  horizontally ;  segments  about  fifteen,  widen- 
ing slightly  outward,  and  separated  by  deep,  well-defined  furrows 
extending  very  nearly  to  the  lateral  margins;  the  larger  ones 
showing  faint  traces  of  a  slender  longitudinal  furrow  along  the 
middle,  while  all,  excepting  a  few  of  the  smallest  posterior  ones, 
are  produced  beyond  the  lateral  margins  in  the  form  of  slender, 
sharp  rounded  spines,  that  curve  a  little  backward  and  upward. 
Surface  nearly  or  quite  smooth.  Thorax  and  cephalic  shield 
unknown. 

Length  of  pygidium,  1.10  inch;  breadth,  2.Y0  inches;  height 
or  convexity,  0.25  inch;  breadth  of  posterior  truncation,  0.46 
inch ;  length  of  longest  spines  projecting  from  lateral  margin, 
0.38  inch. 

This  Trilobite  seems  to  be  closely  allied  to  D,  myrmecophorus 
(^  Asaphus  myrmecophorus)^  Green,  to  which  I  was  at  one  time 
inclined  to  refer  it.     A  careful  comparison,  however,  with  the 
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description  of  that  species  givea  by  Green  and  Hall,  seems  to  show 
that  our  fossil  cannot  be  property  considered  identical.  In  tbe 
first  place,  it  differs  in  havinfi;  the  mesial  lobe  only  jast  half  as 
wide  as  each  of  the  lateral  (measuring  both  at  their  anterior 
ends),  instead  of  only  about  one-third  as  wide  (see  dimensions 
D.  myrmecophorus,  given  in  the  Fifteenth  Report,  Regents  Univ. 
N.  T.,  on  State  Cab.  N.  H.,  p.  18).  Again,  it  shows  no  traces 
whatever  of  nodes  or  spines  (excepting  tbe  marginal  spines)  on 
any  of  the  segments,  either  of  the  mesial  or  lateral  lobes ;  while 
in  Green's  species  the  segments  of  the  lateral  lobes  are  described, 
in  the  Regents'  Report  above  cited,  and  also  by  Green,  as  being 
marked  by  one  or  two  rows  of  nodes,  and  those  of  the  mesial 
lobe  are  described  in  tbe  Regents'  Report  as  being  marked  each 
by  three  spines.  Our  species  also  shows  a  faintly  impressed  mesial 
line  along  each  segment  of  the  lateral  lobes,  not  mentioned  either 
by  Hall  or  Green  in  describing  D.  myrTnecophonie. 

Green  gives  the  number  of  segments  in  the  middle  lobe  of  the 
pygidium  as  fourteen,  and  in  each  lateral  lobe  as  thirteen;  while 
in  apparently  a  larger  specimen  (three  inches  in  length).  Prof. 
Hall  counted  twenty-four  segments  in  the  axis,  and  twenty  in 
each  lateral  lobe ;  from  which  we  may  infer  that  the  number  of 
segments  varied  somewhat  with  the  size  of  the  specimen  in  that 


Although  nothing  is  known  of  the  cephalic  shield  of  this  species, 
or,  I  believe,  of  that  described  by  Green,  I  have  iittle  or  no  hesi- 


NATURAL  80IENCES  OF  PHILADELPHIA.  93 

^riionally  decidedly  smaller.    This,  I  suspect,  belongs  to  a 
species;  but,  as  the  specimen  is  too  much  eroded  to  show 
nrftoe  character  clearly,  I  have  preferred  to  refer  it  doubt- 
for  the  present,  to  the  same. 
lify  and  position.    Marblehead,  Ohio.    Corniferous  group 
theDeyonian. ' 


i 
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am  VEKUIB  SFB0IB8  OF  FALOOnDX,  TBTEAOmtJt,  iMV  AXAimx 

BY  AUBKD  NKWTOK, 


[CommaniBfttvd  by  Hr.  CaoM.] 

I8th  KonutHr,  ISM. 

Mt  Dear  Sir:  I  have  just  received  your  letter  of  the  9tli  inst. 
I  have  the  greatest  pleasure  in  giving  you  all  the  information  in 
my  power. 

Ab  to  the  Great  Northern  Falcon  question — I  cannot  count 
more  than  six  men  in  Europe  who  really  understand  it.  It  would 
be  invidious  to  name  them.  Two  of  them,  Schlegel  and  Blasius, 
I  had  the  pleasure  of  converting  from  their  old  heresies.  I  en- 
deavored to  bring  Cassin  to  a  right  understanding  of  the  matter 
when  I  was  in  Philadelphia  more  than  a  dozen  3'ears  ago,  but  I 
did  not  succeed,  and  consequently  his  notice  in  the  "Birds  of 
North  America"  (p.  13)  is  all  wrong.  I  have  not  much  to  add 
or  anything  to  retract  from  some  remarks  of  mine  on  this  ques- 
tion in  "The  Ibis"  for  1862  (pp.  44-53),  in  my  appendix  to  Baring- 
Oould's  "Iceland"  (pp.  404,  407),  and  in  the  "  OiJtheca  Wolley- 
ana"  (pp.  85,  8t). 

The  first  thing  to  become  fully  impressed  with  is  that  these 
ive  esiirtly  the  sstnic  clinngcs  ol'  pliiiimgc  as  Falrn 
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blue  birds  marked  '^  jeune."  It  is  the  same  with  specimens  from 
Copenhagen  and  elsewhere.  Now  it  being  understood  that,  as  I 
have  above  said,  the  age  of  the  bird  may  be  detected  from  the 
color,  and,  still  better,  from  the  direction  of  the  markings,  it  will 
then  be  evident  that  in  a  large  series  you  have  what  at  first  sight 
appears  to  be  almost  every  step  from  the  nearly  pure  white  phase 
— ^which  some  consider,  though  I  do  not,  to  be  the  F,  arcticus  of 
Holboll — ^to  the  dark-colored  F.  labradora  of  Audubon,  and  it  is 
not  easy  to  see  how  they  can  be  distinguished.  Easy  it  is,  how- 
ever, on  trial.  Sort  out  all  the  specimens  with  white  bills  and 
claws  (the  white  is  often  flesh-colored  owing  to  extravasated 
blood),  and  then  you  will  have  Falco  candicans.  Then  turn  all 
the  other  specimens  on  to  their  bellies,  and  lay  in  one  heap  those 
that  have  the  tops  of  their  heads  not  darker  than  their  backs, 
and  on  another  those  that  have  the  tops  of  their  heads  not  lighier 
than  their  backs.  The  first  of  these  heaps  will  be  F,  islandicus^ 
and  the  second  F.  gyr falco.  You  will  have  perhaps  some  five  per 
cent,  that  this  test  will  not  reach,  and  this  remainder  will  require 
further  comparison ;  but  I  am  much  mistaken  if  the  "moustache" 
will  not  enable  you  to  distribute  the  balance.  Then  you  may 
look  at  the  labels — always  being,  of  course,  suspicious  of  French 
geography — and  I  think  you  will  have  something  like  this  result: — 


BILL  AND 
CLAWS. 


WhitA  or( 
pale  flesh  < 
oolor.       ( 


Dnskj 
bora 
color. 


PLUMAOB  ABOVB. 


White  with  dark  markings. 


Dark 
with 
ligl't 
iuark< 
ings. 


'  Top  of  head  not' 
darker  than 
back ;  mous- 
tache light. 


Top  of  head  notl 

lighter         than  1 

back ;        mous-  | 

,    tache  heavy.       J 


8PBC1BS. 


F.  eandteanSf* 


F.  UlandieusA 


F.  ffyr/alco, 


1 


LOCALITIES. 


Adult. 


V.  Greenland, 


Siberia  ? 


Immature. 
Icclaod,  British 
Islands,       Nor- 
_^ way,      Sweden, 

N.  partVof  fur  <^aoada,    U.    8., 

countries,       "«»^«'i»       , 

(Pallas), 

(in  Has.  Berol), 

•♦  Amoor" 

(Sehreack). 


Sonthern 

Greenland 
and  Iceland. 1 


Norway, 
Sweden, 
Finland, 
Siberia? 


British  Islands, 
Norway,  Ice- 
land, Labrador, 
Canada,  U.  S. 

Norway,  Swe- 
den, Holland, 
N.  Germany. 


1  P.  S.  6  May,  1871.  Since  this  letter  was  written  Prof.  Baird  has  kindly 
sent  me  some  specimens  from  Alaska  to  examine.  These  are  adult,  and 
differ  from  Icelandic  examples  only  in  being  slightly  darker.  (P.  Z.  S.  1870, 
p.  384. )   **  Alaska' '  should,  therefore,  be  added  to  the  localities  named  above. 

18?!.] 
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Tbe  adults  will  be  fVom  the  countries  where  each  form  breeds, 
and  the  young  fVom  thuae  to  which  they  wander  (generallj>  in  the 
autumn  or  winter). 

We  have  in  Europe  (including  Iceland  and  Spitsbergen  as  Enro- 
pesn),  in  my  opinion,  four'  species  of  Lagopus ;  for  I  coant  L.  «eo- 
ticua  as  a  siiecies,  since  it  can  be  always  most  readily  distingaished 
from  L.albua^nnA  has  (nowadays)  a  different  habitat,  bnt  that 
it  is  only  L.  albus  modified  to  soit  an  insular  climate,  I  am  per^ 
suaded;  just  as  I  am  that  Lepus  kibemicue  is  a  mere  insulated 
form  of  L.  timidua,  Linn,  nee  suctt.  (Cf.  P.  Z.  S.  1864,  p.  497.) 
Of  L.  scolicus,  however,  I  need  say  nothing  here.  L.  albu»,  of 
which  remains  are  found  in  tbe  caves  of  the  "  Reindeer  period"  in 
tbe  south  of  France,  together  with  those  of  Nyctea  nivea,  is  now- 
adays, as  you  no  doubt  know,  confined  to  Norway  and  Sweden  In 
Western  Europe,  Finland  and  Russia  in  the  East.  Its  south- 
emmost  limits  in  Russia  I  do  not  know.  I  think  I  have  read 
somewhere  of  its  occurring  in  the  very  cast  of  Prussia,  but  I  can- 
not be  sure.  Between  European  and  American  specimens  of  L. 
albuB,  I  have  never  been  able  to  detect  any  difference  at  all.  The 
L.  brachydaclylus  of  Temminck,  figured  by  Werner  (Atl.  Ois.  Eur.) 
and  by  Gould,  ia  L.  alhus,  as  I  know  by  the  type  at  Leyden  which 
I  have  examined  (so  also  says  Schleget  somewhere).  It  is  a  win- 
ter bird  with  perfectly  white  rcmiges ;  but  I  may  here  remark  that 
the  variation  in  the  color  of  the  remiges  (I  speak  of  the  adult, 
for  in  tbe  young  tbe  primaries  first  assumed  and  borne  till  the 
first  moult  are  always  brown)  seems  to  me  but  an  individual 
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is  very  seldom  completed,  and  before  all  the  winter  (white)  feathers 
have  been  shed,  some  of  the  ashy-gray  autumn  plumage  are  gene- 
rally observable.  Still,  a  % ,  killed,  say  in  May,  always  has  a 
considerable  number  of  purely  black  feathers  on  his  breast.  At 
this  time  the  9  is  of  a  bright  orange  color,  vermiculated  above 
with  black,  and  hardly  to  be  distinguished  from  L.  rupestHs  of 
the  same  sex  and  season.  Later  in  the  year  both  sexes  put  on  an 
ashy-gray  plumage  (for  Lagopua  has  three  moults  a  year),  and 
in  this  you  have  the  "  plumage  des  noces"  of  most  of  the  conti- 
nental dealers.  I  myself  have  never  seen  Pyrensean  specimens, 
bat  it  is  said  that  they  are  specifically  identical  with  those  of  the 
Alps,  and  these  last  are  certainly  not  distinguishable  from  our 
own  or  Scandinavian  examples.  I  am  told  that  there  is  appreci- 
able difference  observable  in  the  size  of  Scotch  specimens  accord- 
ing as  they  are  from  the  summits  of  the  hills  or  lower  down,  and 
I  know  there  is  such  difference  in  Norwegian  ones.  The  largest 
L*  mutus  I  ever  saw  were  from  Qvalo,  the  island  on  which  Hammer- 
fest  stands,  and  owing  to  its  proximity  to  the  sea,  I  suppose,  and 
the  influence  of  the  gulf  stream  (the  well-known  "Horri-eye"  bean 
is  constantly  thrown  up  there),  the  climate  of  Qvalo  is  certainly 
much  more  equable  and  milder  than  that  of  the  frontier  range  of 
mountains  between  Norway  and  Sweden,  and  still  more  so  than  such 
hills  as  those  about  Kilpisjeroi,  whence  have  come  the  smallest 
specimens  I  ever  handled.  I  should  think  two  Qvalo  birds  would 
weigh  as  much  as  three  from  Kjolen,  and  the  difference  of  size  is 
plainly  visible  even  in  the  sternum.  But  of  course  no  one  would 
wish  to  separate  these  birds  unless  it  was  Brehm.  The  fourth 
European  species  I  hold  to  be  the  same  as  your  L.  rvpestris^  which 
L.  mutuB  certainly  is  not.  Under  the  name  of  L.  hemileucurus  (or, 
Malmgren  would  say,  L.  hyperhoreus)^  the  Spitzbergen  bird  has 
been  described  as  distinct,  but  I  have  hardly  a  doubt'  remaining 
that  it  is  in  every  respect  identical  with  the  Islandic  L,  islando- 
rum^  which  again  I  hold  to  be  speciflcall}'  identical  with  L.  rein- 
hardti  of  Greenland,  and  L,  rupestris  of  Labrador,  and  the 

'  P.  S.  6  May,  1871.  Dr.  Von  Heuglin  having  kindly  sent  me  some  ex- 
amples of  the  Spitzbergen  bird  obtained  by  him  last  year,  an  examination 
of  them  has  entirely  changed  my  opinion  on  this  point.  I  now  believe  L. 
Jhemileucurus  to  be  a  good  species,  and  I  have  stated  my  reasons  for  so 
thinking  in  notes  which  will  shortly  be  published  by  that  naturalist  or  by 
Dr.  Finsch. 

1871.] 
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Hudson's  Bay  territory.  The  femaleB  at  no  time  of  the  year 
differ  much  from  L.  muf us,  but,  so  far  as  I  know,  the  mides  never 
in  spring  assume  or  attempt  to  assume  a  black  breast — the  color 
of  the  netr  spring  feathers  upon  that  part  being  always  a  dark 
(blackish  if  you  like)  brown,  but  mottled  and  freckled  with  ruif 
eolw.  In  this  stage  the  bird  baa  none  of  the  fresh  look  wfaicli 
the  brilliant  contrast  of  the  pure  black  and  white  gives  to  h.  mu- 
iu«  cJ.  The  autumnal  plumage  of  the  f  rupesfria  I  have  never 
been  able  to  make  out  satisfactorily ;  but  I  have  some  reason  to 
think  that  it  is  not  of  the  generally  clear  ashy-gray  hue  that  that 
of  ■muliis  is.  This  is  a  point  I  wwit  especially  to  be  informed 
upon.  They  send  many  skins  from  Greenland,  which  I  sut'peci  are 
autumnal  birds,  but  the  men  are  content  to  mark  them'' Sommer." 
I  have  autumnal  females  from  Iceland,  where  the  orange-yellow  of 
the  spring  is  fast  giving  way  to  the  white  of  winter,  without  the 
intervention  of  any  autumnal  gray.  What  the  Icelandic  ^  does 
at  the  same  time  I  do  not  know ;  I  did  not  stay  long  enough  in 
Iceland  to  find  out,  and  the  specimens  I  desired  to  be  sent  to  me 
are  all  apparently  females.  That  L.  islandorum  and  L.  reinhardti 
are  identical,  I  think  there  can  be  no  doubt,  and  I  cannot  conceive 
why  Brehm  ever  invented  the  latter.  That  islandorum  and  ^imt- 
leucurtts  (from  Spitzbergeu)  are  the  same,  I  also  strongly  opine,' 
and  if  I  could  only  get  the  latter  to  compare  with  my  skins  of  the 
former,  I  think  I  could  settle  the  question,  but  it  is  rare. 

I  yesterday  received  from  Malmgren  a  copy  of  a  paper  by  him 
in  the  "  Notiaer  ur  Sallskapets  pro  Fauna  et  Flora  Fcnnica  For- 
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4.  A.  albifrons  (Gmel.),  with  a  white  nail,  dark  gray  carpal 
feathers,  and  orange  legs. 

5.  A.  erythropus  (Linn.),  much  resembling  the  last,  but  much 
smaller  (about  the  size  of  Anas  boschas)  and  perhaps  redder 
orange  legs.  The  synonyms  of  this  bird  are:  A.  finmarcKicus^ 
Ounnerus,  A.  temminckii^  Boie,  A,  minutus^  Naumann,  and,  as  I 
now  see  by  Malmgren,  A.  brevirostriSj  Fritsch ;  but  this  last  I 
have  not  myself  certified. 

No.  1.  A.feru8  is  undoubtedly  the  species  from  which  our  tame 
geese  have  sprung.  It  formerly  bred  in  England,  and  now  breeds 
in  Scotland,  where  it  is,  /  am  satisfied^  the  only  species  that  does 
80.  (Cf.  Ibis.  1865,  p.  441 ;  1869,  p.  21.)  It  also  breeds  in  Iceland. 
(Ibis.  1864,  p.  132.)  The  Scandinavian  naturalists  have  said  it 
breeds  on  the  coast  of  Norway,  if  not  in  Sweden  also ;  but  they 
have  only  just  begun  to  know  A.  brachyrhynchus^  and  I  suspect 
most  if  not  all  of  the  geese  breeding  on  the  Norwegian  coast  be- 
long to  that  species.  It  seems,  however,  to  breed  in  certain  parts 
of  Central  Europe,  and  undoubtedly  in  Turkey  (Simpson), 
and  also  Spain  (Saunders).  Its  occurrence  in  England  19  now 
rare. 

No.  2.  A.  segetum^  with  which  I  also  unite  A,  intermedius  and 
probably  A.  arvensis  of  Naumann,  comes  to  England  as  a  regular 
winter  visitor,  but  is  not  so  common  as  the  next  species ;  the  A, 
segetum  of  Naumann  (Naumannia,  1853)  is  I  believe  A.  brachy- 
rhynchus,  I  only  know  of  Lapland  as  a  breeding  place  of  this 
species.  The  A.  paludosus  of  A.  Strickland  (his  A,  segetum  being 
also  A,  brachyrhynchus)  is  no  doubt  identical,  but  proof  is 
wanting  that  it  ever  bred  in  this  country. 

No.  3.  A,  brachyrhynchus  is  the  commonest  winter  goose  in 
England,  arriving  often  in  August.  It  breeds  in  Iceland  (Ibis.  1864, 
p.  132),  Spitzbergen  (Malmgren  and  Newton),  north  Norway 
(Ibis.  1869,  p.  226),  and  I  suspect  all  the  way  down  the  Norwegian 
coast  to  Trondhjem.  Besides  the  synonym  A.  phoenicopus,  Bart- 
lett,  I  believe  it  to  be  A,  segetum  of  Naumann  and  A.  Strickland. 

No.  4.  A.  albifrons  breeds  in  Iceland  (A.  N.),  but  I  do  not 
know  where  else — certainly  not  in  northern  Scandinavia.  In  Hol- 
land they  have  breeding  A.  pallidipes^  De  Selys,  which  I  take  to 
be  9k  feral  race  of  this  bird,  or  perhaps  a  cross  between  it  and  A, 
ferus  (cinereus)  ;  but  it  is  doubtful  to  me  how  far  it  can  be  called 
wild  there.    It  has  the  very  white  front  of  albifrons,  but  is  larger 

isn.] 
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and  with  the  legs  of  A.  /eruB.    A-aUnfrtma  occurs  every  winter 
and  sometimes  numerously  in  England.  . 

Iiro.5.  A.erythroput.  I  first  showed  the  Identity  of  Anunu/w 
with  the  bird  originally  described  by  Liniueue  (P.  Z.  S.,  1860, 
June  26).  Except  A.  aegetum,  it  is  the  only  goose  that  breeds  in 
the  interior  of  Laptand,  and  it  seems  also  to  breed  a  good  deal  to 
the  eastward — in  Russia,  for  instance.  I  do  not  know  of  any  in- 
stance of  its  occurring  in  England,  but  apparently  they  catch  it 
occasionally  in  Holland.  Saunders  has  seen  it  in  Italy  (Ibis. 
1869,  p.  395),  and  I  think  some  one  met  with  it  on  the  Nile. 

Tours,  very  truly, 

ALFRED  NEWTON. 
Eluott  Coues,  Esq.,  U.  D. 
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April  4, 1871. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-two  members  present. 

Mr.  Thomas  Meehan,  referring  to  the  two-leaved  division  of 
Pinus  of  Gray's  Manual,  said  that  Pinus  mitis  was  especially 
named  as  having  sometimes  three  leaves  in  a  fascicle ;  but  in  two 
others  of  that  section,  P,  inops  and  P.  pungens,  he  found  the  so- 
called  leaves  in  threes  almost  as  abundantly  as  in  the  former  one. 
But  the  chief  interest  was  that  in  all  three  species  the  three-leaved 
bundles  became  more  numerous  as  the  growth  of  the  season  ap- 
proached its  end.  In  many  instances  the  fascicles  just  beneath 
the  terminal  buds  were  mostly  in  threes,  and  in  those  cases,  where 
a  second  wave  of  growth  had  occurred,  the  terminal  fascicles  were 
almost  wholly  in  threes.  He  thought  that  these  indications  of 
order  in  their  production  might  eventually  lead  to  the  discovery 
of  the  plan  on  which  the  fascicles  were  produced.  It  would,  at 
least,  appear  that  in  all  two-leaved  fascicles  the  germs  of  three 
were  present,  and  that  it  depended  on  some  varying  phase  of 
growth  whether  they  were  all  developed  or  not. 

Mr.  M.  also  said,  in  regard  to  the  Acer  rubrum,  that  he  had 
examined  a  large  number  of  trees  this  season  in  order  to  test  defi- 
nitely whether  tliere  was  any  difference  between  the  brown-flowered 
form  and  the  darker  one,  that  had  hitherto  escaped  the  attention 
of  botanists.  He  found  that  there  was  no  difference,  but  that  as 
a  general  rule  the  brown  ones  were  male ;  and  it  was  the  brown 
filaments  which  gave  them  this  color.  There  were,  however,  oc- 
casional trees  of  both  sexes  which  favored  either  color.  But  he 
found  that  there  were  no  trul}'  hermaphrodite  flowers  amongst 
them,  and  therefore  the  description  of  the  books,  "polygamo- 
dicEcious,''  was  not  strictly  correct.  In  many  female  trees  there 
were  apparent  stamens,  but  the  filaments  were  almost  wanting, 
and  he  had  been  unable  to  find  any  of  the  anthers  which  they 
bore,  polleniferous.  These  abortive  stamens  hardly  extended  at 
any  time  beyond  the  minute  petals ;  while  the  true  stamens  in  the 
male  flowers  had  filaments  extending  a  half  inch  or  more  bej'ond 
the  petals.  He  suggested  that  the  fact  of  the  apparently  herma- 
phrodite flowers  in  Acer  rubrum  being  really  pistillate  was  per- 
haps a  small  matter  in  itself;  but  it  would  have  much  interest  to 
those  who  were  observing  how  numerous  were  the  species,  which 
fell  in  with  Darwin's  discovery,  that  many  plants  took  especial 
pains  to  avoid  self-fertilization. 
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Apbil  11. 
The  PreBident,  Dr.  Rusosbmbsiuier,  in  the  cbidr. 
TweDty-eigbt  membera  present. 

The  death  of  Fror.  Constant  Dum^ril,  of  Paris,  was  annoonoed. 
A  paper  was  presented  for  publication  entitled — 
"  Morphology  of  the  Carpellary  scales  in  Larix."    By  Thomas 


Mr.  Taux,  Tice-President,  in  the  chair. 
Twenty-nine  members  present. 

FaoF.  Leidy  made  the  following  remarks  on  some  extinct  turtles 
from  Wyoming  Territory; — 

Several  species  of  extinct  turtles  from  the  tertiary  deposits  of 
Wyoming  differ  from  those  previously  described  by  me  from  the 
same  formation.  They  are  indicated  by  imperfect,  though  suffi- 
ciently cliarocteristic,  remains,  Bent  to  me  by  Dr.  J.  Van  A.  Carter, 
of  Fort  Bridger  ;  and  by  others  obtained  during  Prof.  Hayden's 
exploring  expedition  the  last  year. 

Anobteiba  obnata. — One  of  the  turtles  is  founded  upon  a  num- 
ber of  isolated  plates  and  fragments  of  others  of  the  carapace  of 
about  four  different  individualB,  obtained  from  Church  ButteB  and 
Grizzly  Buttes,  Wyoming.  The  specimens  are  mainly  marginal, 
including  two  pygal  plates.  The  latter  are  remarkably  thick  at 
■      ■  ...  .    ..       .,]  inin  a  (■'■n^^ivily  dirpcte'1 
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while  the  rounded  tuberculous  condition  is  more  obvious  above. 
In  two  marginal  plates,  conspicuously  tuberculated  above,  the 
lower  surfaces  are  perfectly  smooth.  These  probably  pertain  to 
a  different  species.  None  of  the  plates  exhibit  scute  impressions, 
generally  so  evident  in  the  emj'des. 

Anosteira  orvaia  was  almost  the  size  of  the  palm  or  middle 
band.  A  pygal  plate  measures  about  eleven  lines  in  length  and 
breadth  ;  and  its  height  or  thickness  in  front  is  seven  lines.  An- 
other plate  from  a  3'ounger  animal  measures  about  seven  li^es 
long,  eight  broad,  and  four  lines  thick  in  front. 

Hybemys  arenarius. — The  second  turtle,  almost  as  large  as 
our  common  Emys  picta^  is  founded  on  two  specimens  obtained 
by  Prof.  Hayden  from  a  tertiary  formation  on  Little  Sandy  Creek. 
They  consist  of  a  marginal  plate  and  the  portion  of  a  costal  plate. 
The  bones  are  proportionately  thicker  than  in  our  common  emydes, 
but  like  them  are  smooth  and  deeply  impressed  by  the  scutes. 

The  marginal  plate  appears  to  be  the  ninth  of  the  series.  From 
the  groove  of  the  costal  scute  impression  it  is  directed  quite  as 
abruptly  outwardl}-  as  in  any  recent  emys.  Its  peculiarity,  upon 
which  I  have  founded  the  genus,  is  a  striking  character.  The 
surfaces,  separated  by  the  groove  of  the  marginal  scute  impres- 
sions, present  each  a  half  circular  boss  at  the  fore  and  aft  borders 
of  the  bone.  Thus  from  this  specimen  we  may  infer  that  the 
margin  of  the  carapace  was  ornamented  with  a  series  of  hemi- 
spherical bosses,  each  of  which  was  situated  in  the  position  of,  and 
divided  by  the  sutures  of  the  marginal  plates.  The  breadth  of 
the  specimen  fore  and  aft  and  transversely  is  half  an  inch. 


April  25. 
The  President,  Dr.  Euschenberqer,  in  the  chair. 
Twenty-nine  members  present. 

The  resolution  to  amend  Art.  2,  Chapter  XL,  of  the  By-Laws 
by  the  addition  of  the  following  words :  "  If  there  is  no  quorum 
at  these  meetings  then  the  election  may  be  held  at  the  subsequent 
meetings,"  having  been  approved  at  two  preceding  meetings  for 
business,  was  finally  adopted. 

The  deaths  of  Mr.  Benjamin  Marshall  and  Prof.  Charles  M. 
Wetherill  were  announced. 

The  following  gentlemen  were  elected  members:  H.Crawford 
Coates  and  B.  F.  Quimby. 

Professor  Marsh,  of  Yale  College,  made  a  communication  on 
some  new  reptiles  and  fishes  from  the  Cretaceous  and  Tertiary  for- 
mations. Nearly  all  the  specimens  described  were  discovered  by 
the  Yale  College  scientific  party  during  their  explorations  in  the 
Kocky  Mountain  region  last  summer. 
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Among  tlic  Bpecimens  ft-om  the  Cretaceous  exhibited  were  por- 
tions of  a  skeleton  with  the  caadal  series  complete  of  a  new  species 
of  Clidaaten,  about  the  size  of  Clidasles  propython.  The  anterior 
caudals  were  elevated,  and  ttic  diapophyses  extended  back  to 
about  the  twenty-fonrth  vertebra  with  chevrons.  The  tail  was 
extremely  attenuated,  as  there  are  in  the  series  eighty-one  vertebrs 
with  chevrons,  the  terminal  ones  being  less  than  one-twelfth  of  an 
inch  in  diameter.  The  muzzle  in  this  species  is  less  pointed  than 
in  C.  propython.  The  remains  were  found  in  the  Cretaceous  of 
Eansas,  and  tbe  species  was  named  Clidasles  Wymani. 

A  second  and  very  diminutive  species  of  the  same  genus  was 
represented  by  portions  of  the  skull  and  teeth,  with  the  quadrates, 
and  several  cervical  vertebra.  The  species  was  considerably 
smaller  than  C.  propython,  and  differed  easeutially  from  that 
species  in  several  respects,  especially  in  the  quadrate,  which  had 
the  poBtero-superior  process  terminated  by  a  short  compressed 
hook.  The  teeth  were  smooth  and  nearly  round  at  the  base. 
This  species,  which  was  also  from  tbe  Gray  Shale  of  Kansas,  is 
the  smallest  known  mosasaurolil,  and  was  hence  named  Clidastes 
pumitus.  Another  new  Cretaceous  reptile  was  indicated  by  two 
teeth,  which  were  found  together  in  the  middle  marl  bed  at  Bir- 
mingham, New  Jersey.  They  apparently  belonged  to  a  Croco- 
dilian, probably  allied  to  ffyposaurug.  One  of  the  teeth,  apparently 
from  the  anterior  part  of  the  jaw,  is  long,  pointed,  nearly  round. 
Rati  covered  with  strong  angular  but  smooth  ridges,  except  just 
at  the  apex,  where  they  disappear.  The  posterior  cutting  edge 
is  sharp  and  prominent,  and  extends  the  entire  length  of  the 
crown.  The  anterior  edge  is  only  distinct  a  short  distance  near 
the  apex.  The  second  tooth  has  the  crown  short  and  compressed, 
with  irregular  ridges,  and  resembles  somewhat  the  posterior  teeth 
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others.  It  had  slender  jaws,  a  short  symphysis,  and  rugose, 
Btriated  teeth,  somewhat  compressed.  The  quadrate  was  con- 
stricted at  its  distal  end,  and  had  a  sharp  longitudinal  ridge  on 
its  lower  surface.  For  this  species  the  name  of  Grocodilus  Grin' 
nelli  was  proposed. 

The  remaining  reptilian  fossils  described  by  Professor  Marsh 
were  also  from  the  Tertiary  of  Wyoming,  and  indicated  several 
species  of  Lacertilia^  some  of  them  of  large  size.  They  belong 
to  a  new  and  peculiar  genus  of  lizards,  with  the  head  and  parts  of 
the  body  covered  with  thick,  highly  ornamented  bony  plates,  and 
hence  the  generic  name  Olyptoaaurus  was  proposed.  The  teeth 
were  pleurodont,  and  in  some  of  the  species,  at  least,  short  and 
obtuse.  The  vertebrae  resembled  those  of  Varanus^  and  the  species 
discovered  appear  to  all  have  had  long  tails.  Four  species  were 
described  which  could  readily  be  distinguished  by  the  form  and 
ornamentation  of  the  cranial  plates,  and  some  of  them  by  other 
characters.  G.  ,v/Ivestris^  about  four  feet  in  length,  had  thin, 
nearly  flat,  cranial  shields,  with  small  irregular  tubercles,  and 
articular  ventral  scutes  of  the  same  general  pattern.  G.  nodosuSj 
about  three  feet  long,  had  more  convex  cranial  plates  and  thicker 
frontals.  G,  ocellafus^  at  least  four  feet  long,  had  very  thick 
articular  plates,  with  the  tubercles  arranged  concentrically.  A 
much  smaller  species,  probably  two  feet  in  length,  and  perhaps 
genericall}'  distinct,  was  indicated  by  a  number  of  vertebrae,  and 
jaws,  and  possibly  by  some  scutes.     This  was  called  G,  anceps. 

In  addition  to  the  reptilian  fossils.  Professor  Marsh  exhibited  a 
number  of  fish  remains  which  were  found  in  the  same  fresh-water 
Tertiary  basin  in  Wyoming.  Among  these  were  numerous  ver- 
tebrae and  cranial  bones,  evidently  belonging  to  the  genus  Amia^ 
and  indicating  two  species  about  the  size  of  the  modern  A.  calva. 
One  of  these  species,  which  had  the  pit  of  the  articular  depression 
in  the  dorsal  vertebrae  considerably  above  the  centre,  was  named 
Amia  Newberrianus.  The  other  species  had  vertebrae  more  nearly 
like  the  living  Amia^  but  broader,  and  without  the  median  groove 
on  the  lower  surface  of  the  centrum.  This  was  called  Amia  de- 
pre88U8.  In  the  same  beds  with  these  specimens  numerous  other 
fish  remains  were  discovered,  which  clearly  represented  the  genus 
Lepidosfeiis^  and  indicated  two  species,  both  having  smooth  scales, 
and  about  the  same  size  as  the  modern  gar-pike.  One  of  these 
fossil  species,  which  had  unusually  short  vertebrae,  was  named 
Lepidosteus  glaber.  The  second  species,  with  proportionally 
longer  vertebrae,  was  called  L.  Whitneyi.  All  the  specimens  ex- 
hibited belong  to  the  Yale  College  Museum,  and  will  soon  be 
described  in  full,  by  Professor  Marsh,  in  the  American  Journal 
of  Science, 

On  favorable  report  of  the  committee,  the  following  paper  was 
ordered  to  be  published : — 

ISn.]  PART  I.— 8 
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T.HB  facts  which  I  have  from  time  to  time  contribnted,  verbally 
or  in  papers,  to  the  Academy,  in  regard  to  longitudinal  series  of 
axillary  biitia,  and  adnated  and  free  leaves  in  coniferous  plants, 
will,  I  believe  explain  something  of  the  structure  of  the  flowers 
ofconifci'ee,which,  if  not  quite  distinct  from  any  view  before  taken, 
will  at  least  have  reached  the  conclusion  by  an  original  line  of 
argument. 

I  have  sbowu  that  in  tbc  cases  where  there  are  longitudinal  series 
of  buds,  one  of  the  buds,  and  generally  the  upper  supra-axillary 
one,  is  the  largest.  So  far  as  this  longitudinal  series  of  buds  is 
concerned,  I  find  by  extensive  observation  that  there  are  very 
few  of  our  American  trees  or  shruhs  wbicb  do  not  produce  them 
under  some  circumstances,  although  they  are  more  generally 
apparent  in  some  than  in  others.  In  many  cases  they  do  not 
break  quite  through  the  cortical  layer,  but  continue  to  grow  from 
year  to  3'ear,  just  as  the  wood  grows,  always  remaining  Just 
under  the  outer  bark.  It  is  from  these  concealed  but  living  buds 
that  the  flowere  of  the  Cerds,  or  the  spines  of  Gleditschia.  will 
often  appear  from  trunks  many  years  old.  In  Magnolia  and 
L;ri,..h;„h-o„  llicso   cone. Ml,-!   h<u]^  a)v  t-n'^iiv  Hctrrlpd  \.y  ii  tl.in 
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all  who  study  this  part  of  Botany.  I  find  that  they  are  not  for 
the  duplication  of  parts,  but  are  separately  organized  from  one 
another.  Thus,  in  Cratgseus  and  OlediUchia^  the  upper  bud  pro- 
duces a  spine,  the  lower  is  organized  to  grow  as  an  axillary  shoot 
the  next  season.  But  the  best  illustration  of  the  distinctive 
organization  is  in  those  cases  where  both  upper  and  lower  buds 
Bometiraes  push  thf  same  season,  as  in  Itea^  Lonicera^Caprifolium^ 
or  Halesia.  Here  we  find  that  one  is  organized  for  floral  organs, 
and  the  other  for  axillary  prolongation.  The  upper  bud  always 
has  the  same  function,  and  the  lower  its  own,  in  the  same  species. 

A  flower  being  a  modified  branch,  in  which  the  bract  is  the  leaf 
and  the  peduncle  the  axillary  bud,  it  follows  that  the  laws  of 
axillary  stem-production  will  be  more  or  less  reproduced  in  the 
inflorescence. 

Referring  now  to  my  paper  on  Adnation  in  Coniferm^  we  found 
that  the  true  leaves  of  many  genera  in  this  order  were  adnate  to 
the  stem,  forming  what  some  botanists  have  termed  pulvini^  or 
cushions,  under  the  fascicles  of  some  species  of  Pinus,  and  that 
what  are  commonly  called  leaves,  the  "  needles,"  are  really  phyl- 
loidal  shoots.  An  examination  of  Abies  excelsa  will  show  that 
the  upper  portion  of  the  needle  has  a  different  origin  from  the 
lower  adnated  portion,  orpulvinus,  and  that  in  all  probability  it  is 
a  modification  of  the  phenomenon  referred  to  in  GymnocladuSj 
and  other  plants,  of  a  longitudinal  string  of  buds,  in  which  the 
upper  is  of  a  different  organization  to  the  lower  one.  In  Larix 
it  was  shown  that  in  the  verticils,  or  perhaps  more  properly  spurs  or 
clusters,  the  true  leaves  were  free,  while  in  the  elongated  axis  they 
became  for  most  of  their  length  adnate  with  the  stem,  forming  the 
spathulate  scales  we  find  peel  off"  the  two-3'ear-old  wood. 

At  the  flowering  time  of  the  Larch,  the  male  and  female  flowers 
proceed  from  the  termination  of  the  spurs — not  merely  "of  the 
preceding  j^ear,"  according  to  Gray^s  Manual^  but  in  some  cases 
of  many  preceding  years,  "  the  sterile  from  leafless  buds,  the  fertile 
mostly  with  leaves  below."  (Gray^s  Manual^  5th  ed.,  p.  472.)  Why 
have  the  female  flowers  leaves  under  them,  and  the  male  none? 
Comparing  the  male  and  the  female  catkins,  we  see  why.  The  scales 
of  the  male  are  formed  out  of  the  leaves  which  become  fully  formed 
in  the  female  one.  The  pair  of  anther  cells  are  thus  simply  on  the 
back  of  a  transformed  leaf,  just  as  we  find  the  spore-cases  of  ferns 
borne  in  the  same  way.  The  weaker  organization  which  I  have 
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shown  in  my  p&per,  aud  communic&tionB  on  sex,  permits  no  fnrtlier 
development  here.  But  in  the  cue  of  the  female  flower  the  leaf 
maintains  a  separate  organization  all  through  the  catkin  or  cone; 
and,  as  shown  in  mj' paper  on  the  Stipules  of  Magnolia,  Ihtimiiirih 
of  the  leaf  shortens,  and,  assuming  a  stipnlar  character,  increases 
in  width,  until  we  have  the  purple  bractea  so  well  known  in  Larix. 
As  soon  as  these  bractea  have  been  arrested  in  their  development, 
the  carpellary  scales,  which  answer  to  the  phjUoidal  fascicles  of 
Pinus,  commence  their  growth  in  most  species  of  Larch,  finally 
equalling  the  bracts  in  length. 

Whether  or  not  the  ovules  which  appear  in  tlie  axis  of  the  car- 
pellar}-  scales  again  result  from  a  third  longitudinal  bud,  I  have 
no  evidence ;  what  I  hare  proposed  to  myself  in  this  paper  is 
simply  to  show  that  the  gcalea  in  the  mate  catkin  of  Larix  are  modi- 
Jied  true  leaves;  white  in  the  female  they  arise  from  buda  of 
another  organization,  beingthe  morphologized  eecondary  leaves,  or 
phylloidal  shoots  as  I  term  them,  of  other  coniferous  genera. 
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May  2. 
The  President,  Dr.  RuscHENBt:ROER,  in  the  chair. 
Thirty-four  members  present. 

Mr.  Thomas  Meehan  exhibited  some  flowers  of  the  Magnolia 
purpurea^  which  were  much  curved  toward  the  apex,  and  said  that 
this  curvature  was  alwaj^s  towards  the  north  when  tlie  flowers 
opened  in  the  full  sun.  This  had  alwaj^s  been  a  subject  of  specu- 
lation with  him,  as  the  tendency  of  growing  vegetation  was 
usually  towards  the  south,  or  towards  the  greatest  source  of  light. 
This  season  he  has  had  the  opportunity  of  examining  many  hun- 
dred, and  almost  all  were  due  north ;  a  few  were  either  a  little 
west  or,east  of  north.  The  plants  bearing  these  flowers  were  low, 
and  the  sun  had  full  power  on  all  the  opening  blossoms.  That 
this  northern  tendency  of  the  curve  was,  however,  due  to  the  sun, 
was  evident  from  the  fact  that  when  growing  under  the  shade  of 
trees,  the  flowers  of  this  plant  were  perpendicular,  and  of  uniform 
growth  all  round. 

This  season  he  believed  he  had  found  the  explanation.  lie  ob- 
served the  same  curving  towards  the  north  in  the  expanding  male 
catkins  of  Salix  caprea.  These,  so  long  as  elongation  continued, 
were  perpendicular;  when  this  ceased,  the  stamens  developed  first 
on  the  warmest  side,  the  side  next  the  sun.  The  growth  of  these 
expanding  stamens  was  very  rapid  ;  and  he  had  observed  that  this 
growth  not  only  was  towards  the  light,  but  the  growing  parts  had 
the  power  of  draiving  part  of  the  axis  to  which  it  was  attached  with 
it.  A  very  small  rise  in  the  temperature  was  suflBcient  to  excite 
growth  in  the  willow,  and  the  difference  between  the  sun  striking 
against  the  south  side  of  the  catkin,  and  the  heat  which  could  be 
commanded  by  the  north  side,  made  a  difference  of  several  days 
in  the  expansion  of  the  stamens  on  the  respective  sides.  Some- 
times a  catkin  would  be  formed  on  the  north  side  of  the  plant,  in 
the  shade  of  the  tree,  in  which  case  the  most  heat  coming  from 
the  north,  that  side  of  the  catkin  would  expand  its  stamens  first, 
but  slowly.  In  this  case  there  would  be  a  slight  curve  towards 
the  south.  In  the  case  of  curved  catkins,  the  curve  was  alwaj's 
greatest  after  a  hot  burst  of  sun,  when  the  stamens  grew  most 
rapidly.  When  the  northern  side  developed,  the  axis  curved  back 
again,  so  that  the  ultimate  direction  was  perpendicular,  as  it  was 
in  the  beginning. 

The  growth  of  the  flower  of  magnolia  being  comparatively 
slower,  did  not  furnish  the  same  evidence  in  detail ;  but  the  results 
were  the  same,  and  no  doubt  were  influenced  b}'  the  same  law.  The 
flowers  curved  to  the  north  while  expanding ;  but  after  a  few  days 
of  full  opening  the  north  side  caught  up,  and  the  flowers  were 
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finally  erect,  as  io  tlie  case  of  the  willow  catkin.  He  thought  we 
might  safely  conclude  from  these  facts  that  vegetation  not  only 
grew  towanls  the  light,  btit  exercised  at  the  same  time  a  lifting 
force  wliicli  we  had  not  befora  recognized. 

He  believed  no  explanation  had  ever  been  given  that  was 
generally  accepted  as  to  the  curving  of  many  kinds  of  pine-cones. 
Possibly  the  facts  now  offered  might  furnish  the  key. 

Mr,  Meehan  then  exhibited  some  expanding  buds  of  Fraxijim 
quadrangulata,  and  showed  that  they  had  no  bvdscales  aa  other 
species  of  ash  had.  These  other  species  had  two  pairs,  the  oatbr 
■  broad  and  somewhat  thin,  and  which  underwent  little  change  in 
spring ;  the  other  and  inner  often  grew  into  a  short  succulent  sub- 
petiole.  In  the  F.  quadrangulata,  at  the  termination  of  its  ftill 
growth,  instead  of  the  usual  broad  scales,  there  were  but  minute 
black  si>ccks,  which  in  the  spring  grew  out  into  fully  developed 
leaves.  The  buds  of  this  species  of  ash  were,  therefore,  "naked" 
buds.  He  had  under  his  observation  only  one  tree  of  this  kind; 
but  he  took  it  for  granted  it  was  the  usual  condition  of  other  trees 
of  the  species. 

On  his  grounds  were  many  hundred  of  Fraxinus  ercehior^aad 
he  not^d  this  season  a  large  number  of  them,  of  which  he  exhi- 
bited specimens,  that  had  the  same  characteristic  buds  as  in  the  f . 
guadrangulala.  Examining  further,  be  found  that  in  all  cases  of 
this  kind  the  buds  terminated  second  growths  of  lost  year.  In 
all  other  cases,  where  the  normal  solitary  cycle  of  growth  was  all 
that  was  made,  the  usual  broad  bud-scales  were  present.  Thus 
we  arrived  at  the  important  conclusion  that  a  law  which  o])erated 
with  Euftlcient  uniformity  in  the  case  of  F.  quadrangulata  to  con- 
stitute a  specific  character,  existed  only  in  special  cases  in  another 
species.  What  that  law  is,  he  thought  yet  unknown.  To  most 
persons  it  would  l>c  a  Hudlficiit  nnswer  to  any.  it  "ns  Hk'  Jnir 
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ichenia  were  but  the  remains  of  other  flowers  which  had  been 
absorbed  by  the  central  and  stronger  one  in  an  earl}-  stage  of  their 
existence,  and  by  this  adnation  had  become  an  integral  part  of  the 
Hmctnre  of  the  flower. 

He  had  now  to  exhibit  to  the  Academy  a  small  plant  of  this 
qiecies,  which  had  grown  in  a  pot  in  his  hot-house  during  winter, 
aiicl  which  was  in  flower,  and  not  only  exhibited  this  fact  better  than 
the  specimens  he  had  brought  to  the  notice  of  members  last  year, 
but  aiso  presented  some  other  very  remarkable  phenomena.  Here 
was  a  regular  gradation  of  true  horns  down  to  an  entire  separation 
ftomthe  central  achenium,  in  which  case  these  detached  horns  bore 
the  osnal  twin  pistils,  or  rather  elongated  stigmas.  But  what  was 
nntrkable  in  this  case  was  that  beneath  all  these  normal  and 
sbnormal  pericarpia  some  small  bulbcls  issued  from  the  stem, 
aid  these  also  had  stigmas  more  or  less  perfectly  developed. 

The  whole  plant,  he  observed,  was  in  many  respects  a  curiosity, 
vkicb  would  rival  the  art-produced  Japanese  dwarf.  Here  was  a 
plant  a  little  over  an  inch  in  height,  which,  at  the  second  node  above 
the  cotyledons,  commence<l  to  produce  female  flowers.  There  were 
so  male  flowers.  Indeed,  it  was  not  impaired  nutrition  which 
jSTe  it  its  dwarf  character,  for  the  soil  in  which  it  was  growing 
vuvery  rich,  and  the  bright  green  color  of  the  plant  was  opposed 
to  all  idea  of  starvation. 

Another  suggestion  occurred  to  him  in  connection  with  the  little 
plant  exhibited.  The  ambrosia  was  the  common  rag-weed  of  our 
eoltivated  ground.  When  such  plots  of  ground  were  put  down 
into  grass,  no  more  of  this  weed  appeared ;  yet,  though  this  ground 
Tnnained  in  sod  an  unlimited  number  of  years,  when  broken  up  the 
unbrosia  always  appeared  in  immense  numbers.  Though  we  know 
that  the  seeds  of  this  weed,  preserved  as  ordinar}'  garden-seeds 
•re,  will  only  live  a  season  at  best,  3'et  all  farmers  and  many  good 
botanists  believe  that  the  plants  spring  from  seeds  of  the  crop 
^ich  ripened  many  years  before,  and  which  have  retained  their 
vitality  through  all  the  period.  I5ut  if  such  pigmy  plants  as  these 
ean  perfect  their  seeds,  wo  sec  at  once  how  Juindrcds  can  exist 
unongst  the  grass  and  other  vegetation,  thus  perfecting  seeds  and 
perpetuating  themselves  year  after  year  successive!}',  fully  ac- 
counting for  the  appearance  of  plants  on  the  subsequent  breaking 
^p  of  the  sod,  Without  resorting  to  a  mere  imaginary  theory  of 
wonderful  vitality. 

Mb.  Gentry  directed  attention  to  the  fact  that  Alj/ssum  calyci- 
"Km,  Lin.,  a  native  of  Europe,  was  growing  abundantly'  on  the 
^eitem  side  of  the  Mt.  Airy  water-works,  near  the  city,  where  it 
appears  to  have  permanently  established  itself. 
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Mat  9. 
The  President,  Dr.  Rubohbnbeboeh,  in  the  chair. 

Twenty-four  members  present. 

The  following  paper  was  offered  for  publication : — 

"  Notes  on  the  Natural  History  of  Fort  Macon.  No.  2."  By 
Elliott  Coueb. 

Prof.  Leidt  said  that  he  had  Just  received,  fh>iD  its  author, 
Mr.  Mason,  s  copy  of  an  abstract  from  the  proceedings  of  the 
Asiatic  Society  of  Bengal,  for  June,  1871,  giving  an  account  of  a 
case  of  polydactyliem  in  a  horae  from  Bagdad.  In  this  case  the 
usual  "  splint-likc  rudiments  of  the  metacarpals  of  the  fourth  toe 
in  the  fore  feet  bad  given  rise  to  an  additional  toe  provided  with 
three  phalanges,  of  which  tlie  last  is  incased  in  a  hoof."  A  pre- 
paration of  the  foot  of  a  horse,  preserved  in  the  Museum  of  the 
University  of  Pennsylvania,  exhibits  a  similar  condition.  The 
abnormally  developed  metacarpal  has  the  toe  with  two  phalanges, 
of  which  the  last  is  inclosed  in  an  irregular  hoof.  If  there  were  a 
corresponding  development  of  tbe  metacarpal  on  the  other  side 
of  the  preparation,  tbe  foot  would  represent  the  normal  condition 
of  the  tertiary  horse  Hipparion.  If  both  outer  toes  were  still 
better  developed  in  relation  with  the  intermediate  one,  the  foot 
would  represent  the  condition  of  tbe  earlier  tertiary  horse  Anchl- 
therium. 

Prof.  Cope  demonstrated  some  anatomical  points  of  import- 
ance in  tbe  classification  of  some  of  tlie  Siluroids  of  the  Amazon, 

noticing  first  those  which  have  no  swimming-bladder,  but  having 
tbe  post-temporal  bone  pierced  in   a  sieve-like  manner,  forming 
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erj  nnmerons  and  very  abundant  in  species,  and  seem  to  exem- 
li^  the  views  of  Prof.  Cope  in  a  remarkable  manner.  Take,  for 
Mtance,  the  Orthis  family,  one  of  the  most  common  and  prolific 
nAh  in  respect  to  individuals  and  species.  In  this  family  are  five 
Mr  six  well-marked  genera,  and  3'et  the  specific  characters,  so  far 
« they  arc  discernible  in  the  hard  parts,  are  often  quite  identi- 
■I  in  species  of  different  genera ;  and  though  they  have  often 
vied,  yet  sufficient  constancy  is  maintained  to  deceive  any  care- 
w  investigator,  and  to  give  the  idea  of  specific  identity.  It  is 
My  to  bo  inferred  from  a  study  of  this  class  of  ibssils  that 
{•Dtfic  and  perhaps  higher  characters  may  change  very  rapidly, 
rhflle  specific  ones  are  changing  but  slowly,  nor  remaining  con- 


May  16. 
Dr.  Carson,  Vice-President,  in  the  chair. 
Twenty-three  members  present. 

Mefo/uiina  of  Mastodon  and  Horse  in  North  Carolina. — Prop. 
LnUT  exhibited  two  photographs,  received  from  Prof.  W.  C.  Kerr, 
Bktte  Geologist  of  North  Carolina,  representing  some  remains  of 
Mutodon  americanus  found  in  that  State.  One  of  the  specimens 
n|»nented  is  that  of  the  greater  part  of  the  lower  jaw  of  a  mature 
■Hile,  retaining  both  incisor  tusks  and  the  last  two  molar  teeth. 
Bie  latter,  with  their  angular  lobes  separated  by  deep  angular 
Md  nearly  unobstructed  valley's,  are  quite  characteristic  of  the 
■pedes.  The  incisors  arc  an  inch  and  three-fourths  in  diameter. 
«e  last  molar  has  four  transverse  pairs  of  lobes  and  a  well- 
dereloped  heel.  The  penultimate  molar  has  three  transverse  pairs 
■f  lobes.  The  specimen  was  obtained  from  gravel  overlying  the 
idooene  marl  near  Qoldsboro',  Lenoir  Co.,  N.  C.  An  isolated  last 
lower  molar  of  the  same  species,  represented  in  company  with  the 
i*w,  was  obtained  in  Pitt  Co. 

PlOF.  Letdt  also  exhibited  a  specimen  of  an  upper  molar  tooth, 
•kich  Mr.  Timothy  Conrad  had  picked  up  from  a  pile  of  miocene 
■irt  at  Greenville,  Pitt  Co.,  N.  C.  He  suspected,  from  its  size 
ttd  intricacy  in  the  folding  of  the  enamel  of  the  islets  at  the 
•Hdle  of  the  triturating  surface,  that  the  tooth  belonged  to  the 
Poit-pliocene  Equus  comjylicotun,  and  was  an  accidental  occupant 
<^  the  miocene  marl.  It  may,  however,  belong  to  a  Hipparion  of 
the  miocene  period,  but  the  imperfection  of  the  specimen  at  its 
bnerpart  prevented  its  positive  generic  determination. 

BemainB  of  Extinct  Mammal  a  from  Wyoming, — Prof.  Leidy 
thm  directed  attention  to  what  he  regarded  as  one  of  the  most 
rtmarkable  fossils  which  had  yet  been  discovered  in  our  western 
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territories.  The  specimen  constats  of  tbe  greater  portion  of  the 
lower  jaw  of  a  pachj-derm  from  the  Brid^r  tertiary  formation, 
probably  eocene,  of  Wyoming.  It  was  discoTered  by  Dr.  J.  Van 
A.  Carter,  of  Fort  Bridger,  in  tlie  vicinity  of  that  place.  In  the 
same  locality  were  also  found  remains  of  Palteogyops  paludostm, 
and  the  curious  turtle  AnoMeira  ornala. 

The  jaw  belonged  to  an  old  individual,  as  indicated  by  the 
worn  condition  of  the  molar  teeth;  and  the  animal  to  which  it 
pertained  was  about  the  size  of  the  larger  Peccary.  The  jaw, 
however,  is  of  much  more  robust  character  than  in  the  latter. 
The  two  rami  are  completely  coosstfied  at  the  symphysis,  as  in 
recent  pachyderms.  The  chin,  or  forepart  of  the  jaw,  resembles 
in  its  broad  slope  tbe  corresponding  part  in  the  Rhinoceros  or 
Peccary,  but  is  convergent  as  in  the  Beaver  or  other  rodent. 

The  fore|)art  of  the  jaw  is  occupied  by  two  targe  teeth,  tbe 
fealurcB  of  which  are  such  that  at  first  glance  one  would  think  we 
had  before  us  a  portion  of  the  skeleton  of  some  huge  representative 
of  the  order  of  Rodentia.  The  two  teeth  curve  upward  and  for- 
ward in  the  same  manner  as  in  the  latter,  but  are  separated  by  a 
decided  interval,  which  at  the  edge  exhibits  alveoli  for  a  pair  of 
small  incisora.  Hence  tbe  number  of  incisors  appears  to  be  four, 
and  the  large  teeth  are  to  be  regarded  as  the  lateral  pair.  These 
do  not  extend  backward  in  their  alveoli  further  than  the  position 
of  the  premolars,  and  in  this  respect  differ  widely  from  the  condi- 
tion of  the  JJeaver  and  other  rodents, 

The  form  aud  construction  of  the  incisors  are  wonderfully  like  in 
the  latter  animals.  As  in  these,  their  forepart  alone  is  invested  with 
enamel,  which  is  quite  thick.  They  are,  however,  decidedly  convex 
in  front,  and  not  nearly  flat,  as  usual  in  rodents.  They  have  been 
worn  off  in  a  sloping  manner,  not  only  as  in  these,  but  also  later- 
i\llv,  so  llml  it  Avoulil   (iniienr  llie  corresniMnli.i^,'   niinrr  IccMi  "tv 


NATURAL   SCIENCES   OF  PHILADELPHIA.  115 

condition  appears  to  have  had  nearly  the  same  construction  as  in 
the  genera  just  named.  It  was  indeed  suspected  from  the  form  of 
this  tooth  that  the  jaw  belonged  to  Palaeosyops,  but  to  a  smaller 
Bpecies  than  P,  paliidosiifi^  the  forepart  of  the  jaws  of  which  have 
not  been  discovered.  The  bottom  of  the  symphysis  of  the  jaw 
under  examination  reaches  as  fiir  back  as  the  position  of  the  first 
true  molar,  but  in  a  fragment  of  FalaeoHyops  paludosus  is  seen  not 
to  extend  as  far  as  the  last  premolar.  Other  differences  in  the 
corresponding  portions  of  the  jaw  indicate  the  animals  to  belong 
to  different  geneva. 

For  the  curious  pachyderm,  first  brought  to  our  notice  by  Dr. 
Carter,  the  name  of  Trogosus  castoridens,  or  the  Beaver-toothed 
Gnawing-hog,  was  proposed. 

The  fossil  brings  to  our  view  an  animal  which  would  appear  to 
have  pertained  to  the  stock  from  which  diverged  the  Rhinoceros 
and  Mastodon,  the  Peccar}^,  and  perhaps  the  Beaver. 

Measurements  of  the  fossil  are  as  follows :  Length  of  jaw  from 
back  of  last  molar  to  fore  edge  of  syniphj'sis,  4  inches  10  lines  ; 
depth  of  jaw  below  true  molars,  1  inch  8  lines;  depth  of  sym- 
ph^-sis,  2  inches  8  lines;  thickness  of  jaw  above  base,  10  lines; 
length  of  molar  series  from  position  of  large  incisors,  4  inches ; 
length  of  true  molar  series,  2  inches  7  lines;  space  between  large 
lateral  incisors,  4  lines ;  fore  and  aft  diameter  of  large  incisors, 
9J  lines ;  transverse  diameter  of  the  same,  6  lines. 

Another  interesting  fossil,  discovered  by  Dr.  J.  Van  A.  Carter 
in  the  same  locality  as  the  former,  is  the  portion  of  the  ramus  of 
a  jaw  of  a  carnivorous  animal  about  the  size  of  the  Gray  Fox.  The 
specimen  contains  two  teeth,  apparently  the  last  premolar  and 
the  sectorial  molar,  behind  which  are  portions  of  two  other  teeth. 

The  last  premolar  is  larger  than  in  the  Graj'  Fox,  and  is  larger 
than  the  succeeding  tooth,  being  both  wider  and  higher.  The 
principal  cusp  exhibits  a  feeble  denticle  in  comparison  with  that 
on  the  back  border  in  the  Gra}'^  Fox.  The  heel  of  the  crown  is 
proportionately'  better  developed  than  in  the  latter,  and  presents  a 
fore  and  aft  acute  edge,  from  which  the  sides  slope  to  the  basal 
ridge. 

The  carnassial  tooth  is  less  in  size  than  the  tooth  in  advance. 
The  crown  has  the  same  general  form  as  in  the  corresj)onding 
tooth  of  the  Foxes  and  Weasels.  The  forepart  or  sectorial  por- 
tion of  the  crown  is  less  well  developed  than  in  the  Fox,  and  the 
inner  cusp  is  half  as  large  as  the  principal  one.  The  notch  of  the 
sectorial  border  does  not  end  in  a  cleft,  as  in  the  Fox.  The  heel 
or  back  portion  of  the  crown  is  nearly  half  the  breadth  of  the 
latter,  and  it  includes  a  concavity  bordered  by  a  horseshoe-like 
ridge,  as  in  the  Weasels. 

The  next  tooth  is  rather  larger  than  the  one  described,  and  is 
inserted  by  two  fangs.     The  forepart  of  the  crown  is  broken  away ; 
the  back  part  has  the  same  form  as  in  the  tooth  in  advance.    This 
may  also  have  been  a  carnassial  tooth. 
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The  last  tooth,  the  smallest  of  those  in  the  jaw  8_ 
also  inserted  by  a  pair  of  Eangs.    Its  crown  is  broken  away. 

The  animal  indicated  by  tlie  Jaw  fragment  appears  to  have  held 
a  position  intermediate  to  the  musteline  and  canine  families.  It 
was  proposed  to  name  it  Sinofa  rapax,  the  former  name,  ao> 
cording  to  Prof.  Hayden,  being  that  applied  by  the  Blackfeet 
Indians  to  a  small  Fox. 

Mb.  Thomas  Meehan  exhibited  a  specimen  of  Achillea  mille- 
folium, in  which  an  underground  stolon  of  an  Agrostis  had  peiie> 
trated,  and  ixiferred  to  a  similar  case,  to  which  he  had  called  the 
attention  of  members  last  year,  where  a  Triticum  had  penetrated 
through  large  tubers  of  potatoes.  He  remarked  at  that  time  on  the 
peculiarity  of  the  growing  force  of  plants  which  would  rather  en- 
deavor to  push  directly  through  an  obstruction,  than  turn  to  one 
sideout  of  its  straight  course.  He  thought  the  present  instance  still 
more  remarkable,  as  the  living  stem  of  Achillea  was  little  thicfcer 
than  ordinary  brown  thread,  yet  the  grass  had  cloven  it  directly 
in  halves  in  a  manner  we  could  scarcely  imitate  with  a  needle. 

He  then  pi'esented  a  quantity  of  sprouting  peach-kernels,  in 
order  to  call  attention  to  the  great  variety  of  form  which  existed 
iu  the  cotyledons.  The  most  usual  was  ovate,  the  apex  and  base 
both  regularly  tapering,  but  some  were  obtuse — occasionally 
almost  square — at  the  apex ;  while  others  were  so  lengthened  ont 
at  the  base  as  to  give  to  the  cotyledon  a  spathulate  form.  Others 
were  cordate  at  the  base,  some  more  with  the  base  of  the  lobes 
spurred,  and  others  again  which  were  simply  gibbous  on  one  side. 
We  were,  he  said,  all  familiar  enough  with  the  fact  of  great  natural 
variations  in  foliar  and  floral  organs,  but  he  believed  no  great 
differences  in  cotyledons  have  been  exhibited  here. 

But  he  thought  there  prevailed  a  still  greater  interest  in  the 
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was  by  no  means  uncommon  for  the  common  morning-glory 
(Convolvulus  purpureus^  L.)  to  have  three  cotyledons.  In  Coni- 
ferae  the  numerical  variations  were  well  known. 

Amongst  the  peach  cotyledons  was  one  in  which  the  radicle, 
with  numerous  branching  fibres,  had  pushed  several  inches  be- 
neath the  integuments,  and  coiled  themselves  about  the  cotyle- 
dons. The  interest  here  was,  that  this  had  evidently  taken  place, 
before  the  seed  had  quite  finished  its  growth  in  the  fall,  as  there 
were  grooves  all  along  the  surface  of  the  cotyledons  which  indi- 
cated that  they  had  rather  grown  around  the  fibres,  than  that 
the  latter  had  forced  their  way  through  after  the  cotyledonous 
growth  had  been  completed. 

Mr.  Meehan  further  exhibited  two  stalks  of  a  Lilium  candidum^ 
the  common  white  lily,  grown  in  a  greenhouse  by  Mr.  W.  C.  Strong, 
of  Brighton,  Mass.,  which,  instead  of  the  usual  flowers,  had  each 
terminated  in  two  large  scaly  bulbs,  one  inch,  and  one  and  a  half 
inches  in  diameter,  precisely  similar  to  those  produced  under 
ground.  In  the  ordinary  growth  of  this  lily,  the  spring  leaves, 
which  started  from  the  scales,  were  broadly  ovate,  not  long  and 
narrow  as  the  stem  leaves  were,  and  in  these  terminal  stem- 
bulbs  the  broad  leaves  terminated  the  scales  in  the  same  way, 
giving  the  flower-stems  a  peculiar  coronetted  appearance.  He 
explained  a  diflerencc  in  the  bulblets  we  often  find  in  some  lilies, 
and  true  bulbs,  in  this,  that  bulblets  form  in  the  axils  of  the 
leaves ;  and  while  the  scales  of  the  true  bulb  were  simply  dilated 
and  succulent  leaf-stalks.  They  had  no  axillary  buds  visible. 
These  axillary  buds  were,  however,  really  formed,  but  were  ab- 
sorbed by  the  leaf  structure,  as  he  had  shown  in  past  times  was 
the  case  in  Cassia  marilandica^  when  accounting  for  the  gland 
on  the  petiole  of  that  plant  In  the  case  of  tlie  lily,  however,  the 
bud,  though  absorbed,  did  not  wholly  lose  the  power  of  develop- 
ment, for  though,  if  suflered  to  remain  on  the  parent  stem,  scales, 
absorbed  buds  and  all,  usually  died  away,  yet  if  these  scales  were 
removed  so  that  the  matter  stored  in  them  was  not  absorbed  by 
the  growing  flower-stem,  the  latent  bud  in  the  scale  would  develop 
itself  into  a  bulblet,  which  the  next  year  would  become  a  bulb  of 
the  ordinary  character.  It  was  in  this  way  that  the  lily  was  now 
so  extensively  propagated  by  commercial  florists. 

May  23. 

The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Twenty-eight  members  present. 

The  following  papers  were  presented  for  publication  : — 
"  On  the  fishes  of  the  Amb^-iacu  River."     By  Edvv.  D.  Cope. 
"  Descriptions  of  new  species  of  fossils  from  Ohio  and  other 
western  States  and  Territories."     By  F.  B.  Meek. 

"  Contributions  to  Orthopterology."    By  Prof.  C.  Thomas. 

isn.] 
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Prof.  Leidt  directed  attention  to  scene  remaina  of  PalKOtyopi, 
rec«utly  received  from  Dr.  Josepli  K.  CorBon,  U.  8.  A.,  who  di§> 
covered  tbem  at  Grizzly  Buttes,  near  Fort  Bridger,  Wyoming 
Territory,  They  were  more  complete  than  those  from  which  this 
curious  tapiroid  animal  was  first  characterized,  and  mainly  consist 
of  portions  of  several  lower  j^ws. 

Tile  (ipecimens  exhibit  teeth,  and  fragments  and  traces  of  others 
indicating,  at  least,  a  series  of  six  molars,  which  approached  so 
closely  the  poeition  of  a  large  canine  tooth,  as  to  indicate  that 
little  or  no  hiatus  existed  between  the  former  and  the  latter.  The 
back  portion  of  the  lawcr  Jatv  is  broad  and  deep  as  in  the  Tapirs, 
and  a  deep  concavity  occupies  a  position  externally  in  advance 
and  below  that  of  the  condyle.  The  body  of  the  jaw  is  thick  and 
strong,  with  a  thick  convex  base.  The  bottom  of  the  symphj'sis 
appears  hardly  to  have  rcache<t  the  position  of  the  anterior  pre- 
molar. 

The  lower  true  molars  are  like  those  of  the  Palteolherium,  An- 
chillier itirti,  &C.  The  outer  portion  of  the  corresponding  upper 
molars  likewise  resembles  that  in  tlie  genera  Just  named,  but  the 
inner  jwrtion  is  difTerent.  Ttie  antero-internal  lobe  is  a  low  cone 
with  a  base  expanding  so  as  to  occupy  two-thirds  the  inner  por- 
tion of  the  crown.  The  postero-internal  lobe  is  trilateral.  The 
last  upper  premolar  lias  the  crown  composed  of  an  outer  pair  of 
conical  lobes,  and  a  single  larger  inner  cone.  The  last  lower  pre- 
molar is  like  the  succeeding  true  molars.  The  lower  penultimate 
premolar  has  the  anterior  lobo  of  its  crown  proportionately  more, 
and  the  posterior  lobe  less,  developed  than  in  the  succeediug  teeth. 
Tlic  series  of  the  lower  true  molars  measures  3  J  inches ;  the  depth 
of  the  jaw  below  the  interval  of  the  second  aud  last  true  molars 
is  2|  inches.  The  last  lower  molar  measures  19  lines  fore  and 
aft.  The  second  upper  true  molar  is  16^  lines  transversely  and 
■     -      •"■     '  i-t  U111...T  uiolai-  h  about  10  linos  foro  niul  itft 
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order  was  that  of  opposite  leaves,  only  that  on  one  side  of  the 
node,  instead  of  the  opposite  leaf  and  axillary  bud,  the  whole  had 
been  developed  into  a  tendril,  thus  giving  the  appearance  of  an 
alternate-leaved  structure.  This  appeared  the  more  probable  as 
the  Phyllotaxis  was  in  the  half  arrangement  so  common  in  oppo- 
site-leaved plants.  But  the  appearance  of  the  tendril,  as  in  this 
case,  could  scarcely  be  deemed  possible  under  this  view,  and  it 
might  be  that  the  tendril  really  belonged  to  the  leaf  system  oppo- 
site, as  we  saw  it  in  Guciirbitacese,  Pasaijloracese^  &c.,  only  that 
it  had  become  twisted  around  on  the  opposite  side.  We  saw  this 
tendency  in  Cucurbitaceaj.  Instead  of  being  exactly  over  the  leaf 
axil  as  in  Passifloraceje,  it  was  twisted  so  as  to  extend  one-third  the 
way  round  the  axis  in  Cucurbitaceae,  and  it  might,  therefore,  get 
half-way  round  in  the  grape-vine  and  other  vitaceous  plants.  But 
be  simply  made  this  as  a  suggestion.  He  thought  that  at  any 
rate  the  appearances  of  the  tendril  in  this  instance  might  be  of 
service  to  those  who  were  studying  the  morphology  of  tendrils  in 
this  tribe  of  plants. 

The  death'  of  Mr.  Stephen  Morris  was  announced. 


May  30. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Twenty-two  members  present. 

The  report  of  the  Biological  and  Microscopical  Section  for  Jan- 
uary, February,  March,  and  April  was  received. 

The  following  gentlemen  were  elected  members :  Wm.  Camp- 
bell Gatzmer,  and  Samuel  P.  Wetherill. 

On  favorable  report  of  the  committees,  the  following  papers 
were  ordered  to  be  published: — 
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mOTEM  tm  THB  VATUBAL  HmoftY  OF  FOBT  MUHOt,  W.  C,  MM» 
TICIMITT.    (■•.  J.) 

BY  ELLIOTT  COUSB. 

Ab  the  identification  of  the  Fishes  and  Insects  that  were  col- 
lected seems  likely  to  be  delayed,  our  "Xotes"  are  continned*  with 
lists  of  the  Crustacea  Decapoda,  and  of  the  Sheila,  mostly  muine, 
as  well  as  of  a  few  other  marine  Invertobratea. 

CRUSTACEA,  DECAPODA. 

The  identiBcatioDS  of  most  of  the  species  were  made  by  Prof. 
S.  I.  Smith,  of  the  remainder  by  Dr.  Wm.  Stimpson.  The  ma- 
jority of  the  specimens  referred  to,  including  all  those  taken  with 
the  dredge  alone,  were  collected  by  Dr.  A.  S.  Packard  and  myaelt 
UUnia  euuUanlata. 

Dredged  in  various  parts  of  the  harbor,  and  found  common 
on  Bird  Shoals.  ((?/.  Streets,  theseProcecdings,  18T0,  pp.  104-5.) 
Ctatvr  irroratu,  Saj- 

Beach  and  elsewhere. 
Xsnippe  mMonaria.  "  Ston«  Cnb." 

Common,  aod  highly  esteemed  as  an  article  of  food.  It  is  much 
less  generally  distributed  than,  not  so  abundant  as,  the  common 
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AeheloQi  ^bbiii. 
Aehelom  depreififroni. 
Arenani  eribrarins,  Dana. 

Seiaima  retieulata,  Say. 

Sesaima  einerea,  Say. 

OelatimiiB  pu^lator,  Latr. 

Oelaaimiii  minax,  Lee. 

OelatimiiB  pngnaz,  Smith. 

The  fiddler  crabs  occur  in  immense  numbers  throughout  the 
marsh,  and  the  muddier  banks  of  the  harbor.  The  three  species 
given  above  were  taken  together,  and  appear  to  associate  indis- 
criminately. They  form  a  considerable  part  of  the  food  of  vari- 
ous birds,  especially  the  herons,  rails,  gulls,  fishcrows,  and  grackles, 
and  many  are  destroyed  by  the  larger  crabs,  as  the  Stone,  and 
the  common  edible  species.  They  may  be  found  at  all  seasons, 
but  are  much  more  numerous  during  the  warmer  months  than  in 
winter,  when,  however,  some  are  seen  abroad;  and  they  may 
always  be  taken  by  digging  into  their  holes.  Of  their  numbers 
one  who  has  not  seen  them  can  form  no  adequate  estimate  :  they 
gather  about  decaying  substances  until  the  ground  for  several 
square  yards  may  be  completely  covered;  and  troops  running 
through  the  scant  herbage  of  the  marsh  make  a  rustling  sound. 
They  doubtless  exercise  great  influence  upon  the  natural  economy 
of  the  localities  they  frequent,  in  devouring  decomposing  matters, 
both  vegetable  and  animal.  They  swim  with  ease,  but  in  general 
avoid  the  water,  and  appear  to  prefer  rather  dry  and  sandy  places 
to  the  heaviest  mud.  This  preference  is  especially  marked  in  the 
selection  of  places  for  boring  the  holes ;  this  is  done  chiefly,  I 
think,  during  the  night,  at  least  I  do  not  remember  to  have  seen 
the  animals  so  engaged ;  and  frequently  places  I  had  walked  over 
the  day  before,  when  there  had  been  no  holes  seen,  were  riddled 
through  in  the  morning.  The  holes  average  in  diameter  little 
over  half  an  inch,  and  look  exactly  as  if  punched  by  the  end  of 
a  walking-stick ;  they  are  sunk  at  all  angles  with  the  surface,  are 
oftener  tortuous  than  straight,  and  generally  a  foot,  or  less,  deep^ 
Little  piles  of  sand  near  the  entrance  show  the  fresher  excava- 
tions, as  they  are  soon  levelled  by  natural  causes.     The  tunnels  are 
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probably  at  first  the  exclusive  right  of  the  indiTidaal  digging 
them,  but  the  proprietor  ship  is  not  observed,  at  least  on  an  oct^a- 
sion  for  alarm,  when  the  crabs  tumble  promiscuously  into  Uie 
nearest  one,  often  with  struggle  for  precedence ;  and  it  is  particu- 
larly amusing  to  see  some  large  individual,  caught  away  f>oin  his 
owQ  habitation,  stick  in  a  hole  too  small  fOr  him,  or  try  several 
such  in  desperate  hurry.  I  noticed  that  the  animals  went  in 
either  side  first  with  equal  facility.  Without  alluding  to  what 
may  have  been  the  specific  characters  used  to  separate  the  above 
species,  I  should  judge  that  specimens  incontestably  the  same 
varied  indefiuitcly  in  coloration.  The  great  claw  of  the  larger 
individuals  is  sufficiently  strong  to  bring  blood  from  the  finger. 
Although  pretty  active,  they  are  much  less  swift-footed  than  the 
next  species,  and  may  hp  easily  captured  by  hand.  The  only  use 
to  which  I  knew  of  their  being  put,  was  to  bait  hooks  for  fish,  for 
which  purpose  they  are  well  adapted,  being  greedily  taken  by 
sheepshead,  sea-trout,  and  other  smaller  kinds. 
O«rp0d«  uanarla,  Bt;. 

While  the  preceding  kind  is  confined  to  the  marsh  and  adjoin- 
ing soil,  the  sand-crabs  are  equally  restricted  to  the  beach  and  the 
clean  dry  sand  of  the  dunes,  there  forming  one  of  the  most  con- 
spicuous features  of  the  locality.  Although  they  do  not  occur  iu 
such  immense  numbers  as  the  fiddlers,  they  are  numerous  enough 
to  act  as  efficient  scavengers  in  their  own  territory;  and,  particu- 
larly during  the  summer  months,  hundreds  may  be  seen  in  a  tew 
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tptde.    The  holes  are  usually  Just  large  enough  to  admit  the 
knd  a  little  way,  and  pass  in  every  direction  downwards ;  may  be 
atnight  or  tortuous,  and  from  a  few  inches  to  a  yard  or  more  in 
iipth ;  two  or  three  feet  may  be  an  average  excavation.    Usually 
•the  auid  is  heaped  up  about  the  entrance,  and  forms  quite  a  con- 
ipienoos  moaiid.    It  is  apparently  simply  pushed  out  in  most 
;  bat  in  one  instance  that  I  examined  with  particular 
this  was  not  the  case.    The  hole  was  in  perfectly  dry  and 
Mfting  ssDd,  and  all  around,  at  varying  distances,  ftrom  a  foot  to 
yard  from  the  entrance,  lay  little  separate  piles  of  fresh 
suid  brought  up  from  below ;  a  different  set  of  tracks  leading 
Id  saoh  heap.    This  showed    that   the  animal  had   repeatedly 
Voight  np  ah  armful  of  sand,  and  dumped  it  at  some  distance. 
fke  holes,  I  may  add,  are  almost  invariably  placed  above  ordinary 
Ugh-water  mark,  mostly  in  the  flat  dry  shingle  separating  the 
kieh  proper  from  the  adjoining  sand-drift  dunes.    A  small  pro- 
portion of  the  crabs  live  in  the  sand-drifts  still  back  of  this,  and  a 
far  others  come  about  the  houses  near  the  fort,  digging  in  odd 
flORwrs,  and  to  all  intents  and  purposes  replacing  the  house-rats. 
Their  remarkable  swiftness  of  foot  is  well  known;  and  when 
bought  to  bay,  their    pugilistic  attitudes  and    actions  are  as 
lOticeable  as  is  the  sly  cat-like  aspect  they  present  when  crouching 
dotdy,  in  hopes  the  intruder  will  pass  them  unnoticed,  or  in  lying 
hwait  for  prey.    The  large  claws  are  of  porcelain-like  whiteness 
nd  hardness,  and  capable  of  inflicting  a  wound  not  to  be  over- 
hntod  in  a  moment ;  but  the  general  covering  is  so  soft  that  the 
laimals  are  disabled,  or  even   killed  outright,  by  being  simply 
dropped  upon  the  hard  sand  from  the  height  of  a  man's  head. 
Theyoong,  which  are  at  flrst  spotted,  and  bear  little  resemblance 
lothe  adults  except  in  shape,  begin  to  appear  in  the  latter  part 
tf  April ;  and  they  are  an  inch  or  more  wide  before  they  begin  to 
Mniiie  tiie  general  dull  yellowish  color  of  the  adults.    These 
crabt  are  put  to  no  use,  except  to  aflbrd  excellent  sport  to  bo3's 
ttd  boyish  men,  who  bait  them  with  their  canine  companions. 

liiailhmt  offtrmua. 
The  oysters  furnish  the  usual  numbers. 

^iwihtaa  pnaetata. 
Common,  on  the  sand-bars,  &c. 
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E«p«tlU  dMOril. 

Dredged,  and  found  on  the  beach. 
Eapatni  kagutatu,  Whit*? 
Hippft  telpoidM,  6a7. 

Very  common,  in  aheltered  portions  of  the  sandy  shore,  tbe 
sand-bars,  clear  tide  pools,  &c.  They  oft«n  gather  in  large  num- 
bers in  the  pools  among  tlie  stone  jutties  aloog  the  beach,  actively 
swimming  about  in  a  manner  that  forcibly  recalls  the  similar 
sports  of  the  Notonectes,  and  burying  themselves  in  the  sand  with 
remarkable  speed.    Females  with  eggs  were  taken  early  in  May. 

Snpacnnu  p«lli«kri>,  Stimp. 
Znpkgnnu  longipM,  SUmp. 

These  two  hermits  are  found  in  every  locality  about  the  harbor, 
except  it  be,  perhaps,  along  the  open  beach,  and  in  the  mnddiest 
parts  of  the  marsh.  They  were  dredged  in  the  deepest  portions 
of  the  channel,  and  are  numerous  in  the  tide-pools  along  the  shore 
and  on  the  sand-bars.  The  smaller  epecies  is  much  the  most 
abundant,  and  finds  ample  accommodation  in  Naasa  obsoleta^  of 
which  there  are  thousands  dead  everywhere,  Littorina,  and  shells 
of  similar  shape ;  the  other  is  usually  taken  in  young  fius^cons, 
Fasciolarise,  and  the  GanceUaria  reticulata. 
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Entomostraca. 

Limnlm  polyphemm.* 

Common,  but  much  less  abundant  than  further  north.  It  may 
be  taken  at  any  season,  but  is  especially  numerous  in  May,  when 
it  resorts  to  the  shoal  water  about  the  harbor  to  spawn.  About 
the  middle  of  this  month  hundreds  were  noticed  on  Bird  Shoal, 
these  mostly  copulating  or  seeking  to  do  so ;  and  all  the  females 
examined  were  laden  with  eggs.  One  specimen  taken  presented 
a  curious  monstrosity,  having  the  tail  bifurcated  at  the  extremity 
for  over  an  inch.  One  of  the  forks  was  rather  smaller  than  the 
other,  and  stood  out  more  obliquely  from  what  appeared  to  be  the 
proper  termination. 

CiRRHIPEDIA. 

BalAniig  ebomens  1 

In  profusibn,  on  all  hard  submerged  objects. 

Two  other  species  of  cirrhipeds  occur,  chiefly,  it  would  appear, 
on  wood,  &c.,  that  has  floated  from  some  distance  southward. 

ANNULATA. 
BRACHIOPODA.' 
Lingula  pyramidata,  Stimp. 

This  animal  can  be  procured  in  any  desired  numbers,  with  little 
trouble,  in  a  particular  part  of  the  harbor.  After  numerous  trials, 
the  best  place  was  found  to  be  the  southern  side  of  Bird  Shoals 
(side  next  the  fort),  and  in  a  straight  line  between  the  flagstaff 
upon  the  fort  and  the  large  building  at  the  eastern  extremity  of 

'  On  the  development  of  this  animal,  see  Lockwood,  B.,  "A  Contribution 
to  the  Natural  History  of  the  King  Crab,"  read  October,  1869,  N.  Y.  Lye. 
Nat.  Hist.;  and  **  The  Horse-Foot  Crab,"  Am.  Nat.,  IV.,  July,  1870,  p.  257 ; 
and  A.  S.  Packard,  jr.,  abstract  of  a  paper  read  before  the  19th  meeting  of 
the  A.  A.  A.  S.  in  the  Am.  Nat.,  IV.,  October,  1870,  p.  468. 

•  Mr.  E.  S.  Morse's  discussions  of  the  position  and  relations  of  the  group, 
as  **a  division  of  Anneliday^^  which  have  attracted  so  much  attention,  will 
be  found  in  the  Am.  Nat.,  IV.,  July,  1870,  p.  314;  Am.  Joum.  8c.  and 
Arts.,  1870,  (abstract  from  Pr.  Bost.  Soc.  N.  H.) ;  Am.  Nat.,  IV.,  Oct.  1870, 
p.  493  (abstract  from  Proc.  of  19th  Meeting  of  A.  A.  A.  S).  An  abstract 
of  a  paper  by  W.  II.  Dall  in  the  same  number  of  Nat.,  p.  510,  gives  an  op- 
posite view  of  the  case.  Prof.  W.  C.  Kerr  (abstract  of  a  paper  in  Am. 
Nat.,  Nov.  1870,  p.  571)  ascribes  the  origin  of  the  Carolina  phosphates  to 
Lingula, 
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the  town  of  Bewif<Ht.  Thia  is  &  aolid  and  nmnrentlj'  nenrij'  itn- 
tioDJtrj  put  of  tbe  shokls.  wbeic  the  sand  is  >oBiewbat  pmAtA  and 
matted  with  a  tcaot  growth  of  iobk  marine  graaa.  No  speomens 
whaterer  were  foond,  alihoo^  caieniUj  soogbt  for,  in  more  ex- 
posed and  abUttng  parts.  As  the  shoal  is  Sooded  orer  with  two 
or  three  feet  of  water  at  high  tide,  and  the  animal  lires  only 
abont  at  or  below  low-water  marfc^  it  can  be  gathered  ool; 
dnring  an  hour  or  two  when  the  tide  is  folljr  ooL  Tbej  win  be 
found  a  few  inches  below  the  soiAce,  and  maj  readily  be  pto- 
cnred  by  the  expedient  demed  by  Mr.  Hone^  of  digging  op  apade- 
fals  of  sand,  and  sifting  it  throagh  a  coarse  aiere  held  partly 
under  water.  It  will  be  found  most  conrenient  to  wade  into  tbe 
water  where  it  is  a  foot  or  less  deep,  and  dig  there,  as  there  is  then 
no  necessity  of  carrying  the  sieve  back  and  forth.  In  this  way 
Mr.  Mors«,  Dr.  Packard,  and  myself  once  procured  over  fifty  in 
about  an  hour,  sud  I  several  times  took  twenty  or  thirty  in  tiie 
same  time.  They  should  be  carefully  picked  ont  from  the  stems 
and  roots  of  tbe  grass  in  which  they  are  found  entangled  ^ter 
sifting,  and  placed  in  a  basin  or  bottle  of  water  with  some  clean 
sand,  where  they  may  be  kept  alire  for  an  indefinite  length  of  time^ 
Mr.  Morse  wrote  me  that  all  the  specimena  he  took  north  in  May, 
were  alive  several  months  subsequently.  Other  interesting  speci- 
mens may  be  procured  along  with  the  Lingnlas,  in  the  same  way; 
as  numerous  tubicolous  worms,  an  ophinran,  Benilla,  and  tbe  rare 
and  highly  prized  Branchioatoma. 


NATURAL  SCIENCES  OF  PHILADELPHIA.  127 

list,  with  a  few  exceptions,  rest  upon  his  identifications  of  the 
specimens.  His  critical  observations  are  introduced  between  quo- 
tation marks.  My  own  notes,  though  merely  those  of  a  collector, 
may  prove  of  some  use  to  future  observers  in  this  locality;  their 
general  accuracy  is  believed  to  be  unquestionable. 

In  May,  1870,  Dr.  Packard  and  Prof.  Morse  visited  Port  Macon, 
bringing  a  dredge ;  and  all  the  species  exclusively  obtained  with 
its  use  are  among  the  results  of  our  joint  collecting. 

The  list  is  restricted  to  the  species  actually  collected,  and  con- 
tains a  few  not  previously  recorded  from  this  locality. 

I  cannot  do  better  than  to  reproduce  in  this  connection  a  part 
of  the  prefatory  remarks  in  Dr.  Stimpson's  article.* 

"  The  vicinity  of  Cape  Hatteras,  the  most  projecting  point  of 
our  coast  south  of  New  York,  has  peculiar  interest  to  the  student 
of  zoology.  This  Cape,  which  divides  the  Areniferous  region 
into  two  nearly  equal  parts,  the  Virginian  and  Carolinian  pro- 
vinces, is  remarkable  for  the  exhibition  of  a  fauna  more  tropical 
in  character  than  that  of  either  of  these  provinces.  *  *  This  is  an 
evident  result  of  its  proximity  to  the  gulf  stream,  the  warm  waters 
of  which  are  even  said  to  be  deflected  directly  upon  the  cape  after 
violent  southeast  gales. 

"  *  *  The  harbor  of  Beaufort  is  situated  at  one  of  the  southern 
outlets  of  Pamlico  Sound,  where  it  joins  Bogue  Sound.  It  is 
shallow,  and  much  obstructed  by  extensive  shoals.  *  *  The  bot- 
tom is  generally  sandy,  but  that  of  the  deeper  channels  is  shelly, 
and  that  of  the  shallower  channels  often  muddy.  Outside  the 
harbor,  and  off  the  coast,  the  depth  never  exceeds  eight  fathoms 
within  a  few  miles  of  the  land,  with  a  variable  bottom,  sometimes 
'  sticky'  or  clayey.  *  *  In  following  the  beaches,  we  observed  a 
decided  increase  of  the  tropical  character  as  we  proceeded  east- 
ward toward  the  Cape. 

"  Geologists  will  be  interested  to  notice  the  occurrence  of  several 
species  hitherto  only  known  as  Tertiary  fossils,  such  as  species  of 
Axinsea,  Lucina,  Astarte,  Amphidesma,  Tcliidora,  Myalina,  Pano- 
psea,  Entalis,  and  Columbella.  These  were  found  either  alive  or 
in  such  condition  as  showed  them  to  be  recent  shells,  which  would 
doubtless  have  been  found  alive  upon  further  search.  The  occur- 
rence of  Myalina  subovata  is  interesting,  although  our  specimens 

*  American  Journal  of  Science,  May,  1860. 
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of  this  sptne*,  u  of  Amjihidttwta  ooiutrielm,  >k  boC  c 

recent,  being  only  BiDgle  Tslrea.    Of  tbe  bcMlifld  TfCtd 

iaia  we  obUioed  sererftl  liTing  examples. « 

of  nearly  two  ioches.     Among  tbe  shells  of  a  o 

MTcrsl  species  will  be  noticed  which  bsne  not  b 

nortb  of  tbe  West  Indies,  sod  do  not  exist  npoa  tte  SoWk  Cib 

tins  cosst." 

Besnfort,  Fort  Mscon,  and  tbe  Moiebemd  Defwt  sn 
eqoidistant,  and  sboat  two  mUes  fh>m  escb  otbcr.  Tessris 
of  ordinsry  tonnage  reacb  Morehesd  bj  the  Dcsrir  £ract  sbip- 
channel,  bat  none  larger  than  schooners  of  tbe  lightest  dra^ht 
can  reacb  Beaufort,  between  which  and  Fort  Macon  lies  a  saaQ 
island.  Tbe  entrance  to  tbe  harbor  is  comparatirelj  narrow :  sad 
as  a  large  bod;  of  water  passes  tbroagb  it  twice  a  dar.  the  em- 
teal  in  the  main  channel  is  strong.  This  sweeps  sbarplTcloae  paut 
the  projecting  extremity  of  Bogoe  Banks,  bot  its  erosHe  aclioB 
seems  to  he  about  counterbalanced  by  that  of  tbe  S.  to  W.  winds 
which  almost  constantly  prevail,  depositing  sand  as  last  as  it  is 
removed.  I  can  account  only  in  this  way  for  the  permanence  td 
this,  the  most  exposed  point  in  the  harbor.  The  waters  that 
pass  through  the  main  outlet  are  collected  from  sevenl  widely 
MCparated  directions  from  E.  through  N.  to  W.;  and  this  is  one 
evident  cause  of  the  aumeroue  ahoals  that  now  obstruct  the  bar^ 
\kt,  deflecting  the  different  cnrrenta,  and  increasing  as  well  as 
continually  varying  their  conflict  with  each  other.  As  a  result, 
the  hydrc^rapby  of  tbe  harbor  is  notably  ineoDStant, and  surveys 
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time  they  have  been  under  my  observation.  Bird  Shoals,  the 
most  extensive  of  these,  is  believed  to  be  now  cutting  in  two ; 
and  it  will  probably  in  time  form  two  islands,  covered  with  vege- 
tation, like  the  "town  marsh,"  above  mentioned  as  now  lying  be- 
tween Beaufort  and  Fort  Macon.  A  current  directly  across  it,  in 
a  line  from  Beaufort  to  the  point  of  Shackleford,  is  already  per- 
ceptible during  a  part  of  each  tide. 

The  formation  of  the  long,  narrow  islands  that  girt  so  large  a 
portion  of  the  southern  coast,  is  excellently  shown  here.  Along 
a  considerable  part  of  Shackleford  and  Bogue  Banks  the  loose 
sand  is  blown  by  the  prevailing  off-sea  winds,  and  heaped  up  to 
such  extent,  in  some  places,  as  to  bury  trees  twenty  feet  high. 
At  other  points  the  reverse  action  of  the  elements  is  witnessed, 
in  the  stumps  of  trees,  apparently  cedars,  that  are  denuded  at 
low  tide. 

The  general  character  of  the  shells  that  are  so  abundantly 
strewn  on  the  outer  beaches,  may  be  gathered  from  the  list;  of 
these,  as  distinguished  from  those  not  likely  to  be  procured  except 
by  dredging,  the  list  is  believed  to  contain  very  nearly  all ;  the 
exceptions  being  chiefly  such  as  only  occur  nearer  Hatteras,  al- 
luded to  in  Dr.  Stimpson's  article.  The  abundance  of  fossil  species 
found  on  the  beach,  as  the  several  Areas  and  others,  is  especially 
noteworthy.  I  should  judge  that  nearly  half  the  number  of  indi- 
vidual shells  (not,  of  course,  of  the  species)  are  not  certainly 
recent.  In  the  harbor.  Bird  Shoals  will  be  found  the  most  fruit- 
ful collecting-grounds  when  the  dredge  is  not  used.  This  is  a 
mile  or  so  long,  by  half  as  wide,  almost  perfectly  fiat,  alternately 
covered  with  two  or  three  feet  of  water  and  completely  exposed. 
The  edges  are  loose  and  shifting,  but  most  of  the  surface  is  some- 
what fixed,  and  supports  a  slight  sparse  growth  of  marine  plants. 
This  portion  affords  the  best  things.  A  considerable  p'roportion 
of  the  living  shells  of  the  locality  may  be  found  there.  The  sand 
is  full  of  tubicolous  worms  of  several  diflerent  species.  Several 
Echini,  star-fishes,  and  jelly-fishes  lie  just  about  its  edges.  It  is 
the  favorite  spawning-ground  of  Limulus  and  two  or  three  Busy- 
cons.  An  Ascidian,  an  Ophiuran,  Renilla  reniformis,  and  Syn- 
apta  (?),  are  abundant.  Two  or  three  specimens  of  the  rare  Bran- 
chiostoma  were  secured  in  sifting  for  Lingula  pyramidata;  of 
which  last,  as  stated  elsewhere,  any  desired  quantity  can  easily 
be  procured 
1871.] 


130  PBOCKKDIKGS  or  THI  AOASIlir   OP 

In  forming  the  present  collection  of  marine  invertebrates,  every 
part  of  tlie  tiarbor  was  pretty  thoroughly  explored  with  the  dredge, 
which,  however,  was  not  used  outside.  Nearly  everywhere  the 
depth  of  water  proved  less  than  we  had  been  led  to  expect,  and 
the  bottom  fner  of  everything  except  shelly  detritos.  Upon  the 
whole,  the  results  of  dredging  were  not  in  a  usual  ratio,  in 
interest  and  importance,  with  those  of  collecting  by  hand  on  the 
shoals,  &c.  I  mention  this  &ct,  which  surprised  us  at  the  time, 
as  it  goes  to  show  the  changeableness  of  the  locality.  Probably 
some  of  the  dredging-grounds  worked  over  by  Drs.  Stimpson  and 
Oill,  in  1860,  are  not  now  such. 

The  following  names  occur  in  Dr.  Stimpson's  list  and  not  in  the 
present  one : — 

Cynthia  vittata;  Molgula  sp.;  Ascidia  sp.;  Plicatula  sp.;  Lima 
sp. ;  Axineea  sp. ;  Area  crolata;  Pinna  carolinensis ;  Modiolaria 
lateralis;  Lucina cribraria and twoother  species;  Felania;  Lepton 
lepidum;  Astarte  andulata;  Trigona  sp. ;  Venus  rugosaf;  Ghione 
pygmiea ;  Lucinopsis  n.  sp. ;  Semele  reticulata ;  Tellina  fausta, 
versicolor,  constricta,  T.  sp.,  T.  n.  ep. ;  Strigilla  camaria;  Telli- 
dora  lunulata;  Solen  viridis;  Saxicava  distorta;  Lyonsia  ap.; 
Pholadidea  cuneiformis ;  Tornatella  punctostriata ;  Dentalium 
sp. ;  Clypidella  pustula ;  Scalaria  turbinata,  multistriata,  novaug- 
liseF;  Turbonilla  sp. ;  Yolva  uniplicata;  Mangelia  rubella,  flli- 
focmis;  Columbella  sp.;  Nassa  ambiguaf;  Cerithiopsis f  n.sp.; 
A  CUB  concavus. 

Additional  ones  of  the  present  list  are :  Pecten  sp.  (fossil  f) ; 
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Lamellibranohiata. 

Anomia  ephippimn,  Linn. 

Abundant  in  all  situations. 

Oitrea  Tirginiana,  Latr. 

Abundant,  of  excellent  quality ;  worth,  according  to  season, 
from  25  cents  to  50  cents  per  bushel. 

0.  eqaestris,  Say. 

Abundant ;  adhering  to  rocks,  with  Modiola  and  Mytilus. 

"  Prof.  Stimpson  informs  me  that  this  is  not  a  N.  C.  species, 
although  it  is  in  his  Beaufort  list.  The  specimens  seem  to  me  to 
agree  exactly  with  Say's  description  and  figure ;  they  are  short 
and  small,  with  from  six  to  twelve  deuticulations  on  the  upper 
valve  near  the  beak,  received  into  corresponding  depressions  on 
the  edge  of  the  lower  valve." 

Plieatnla  depressa,  Lam. 
Frequent.    Beach. 

Lima  loabra,  Born. 
Nos.  2615-6-7,  dredged  in  the  channel. 

Peeten  dislooatus,  Saj. 

Abundant.  All  the  live  ones  I  saw  were  on  the  sand-bars  and 
somewhat  muddy  flats  about  the  harbor ;  the  worn  and  variously 
discolored  valves  are  strewn  everywhere.  The  scallops  bring  a 
high  price  in  the  market ;  the  muscle  is  considered  the  only  edible 
part.  These  molluscs,  and  the  large  Cytherea^  furnish  some  part 
of  the  food  of  the  herring  gulls  in  winter. 

"Distinguished  by  the  interrupted  and  dislocated  colored  mark- 
ings from  P.  irradians^  Lam.,  which  has  concentric  bands  of  color. 
Some  of  the  specimens  probably  belong  to  this  last  species ;  but 
all  the  perfect  ones  I  examined,  even  though  showing  prominent 
concentric  bands,  display  the  zigzag  markings,  especially  when 
placed  in  water,  so  as  to  bring  out  the  colors." 

Peoten  ooncentricns,  Say.     (P.  irradians,  Lam.) 

Among  the  interminable  variations  in  color  of  worn  specimens, 
some  are  pure  white,  or  with  only  faint  coloration  in  apparently 
perfectly  regular  and  concentric  bands. 

1871.] 
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PMtam  aodonv,  Lam. 

Apiwrently  very  r&re ;  one  vaive  only  (No.  2581) ;  beach,  worn, 
in  TiQter. 

One  specimen  (No.  1681),  fragment  of  a  large  species.  "  Pro- 
bably fossil" 

?Mt«M*lBS,  probkbl;  alwrlMtiraMuU,  HalmM. 

A  few  specimens  (Nos.  1T04,  2504,  2640)  from  the  beach. 

**  I  think  there  is  another  species,  much  smaller.  There  ought  to 
bo  a  good  many  fossil  Pectunculi,  of  which  eleven  species  are 
(ti\-ou  by  Conrad  in  his  list  of  the  miocene  shells  of  the  Atlantic 
slope,  most  of  them  from  North  or  South  Carolina.  Living  or 
fhuh  specimens  would  be  of  great  interest." 

ATM  UMriMBk,  Onj. 

Very  common,  beach  and  elsewhere,  both  living  and  dead. 
ArtakvlniMll,  Knrti. 

lU'aoh  and  elsewhere ;  very  common. 

"I  have  seen  no  detailed  description  nor  authentic  specimen  of 
Ihlo  species,  and  am  uncertain  whether  a  detailed  description  has 
(ivt>r  boon  published.  I  feel  no  doubt,  however,  of  the  correctness 
(if  the  Ideutiflcation"  (of  Nos.  2500,  49,  50, 1,  3,  4,  etc). 

Ana  llwMS,  Stj. 

Itoach,  (Voqiiont ;  all  the  specimens  I  gathered  were  discolored 
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in  occidentalis  the  larger  ribs  are  comparatively  few  and  distant, 
with  three  or  four  smaller  ribs  between  each  pair." 

Area  traaiyerga,  Say. 

^'I  find  some  small  specimens  that  I  think  are  this  species,  but 
am  uncertain  whether  they  are  not  the  young  of  some  of  the 
others,  especially  as  Stimpson  does  not  include  it  in  his  Beaufort 
list.  Kurtz,  however,  gives  it  from  both  N.  and  S.  C."  I  should 
add,  that  Prof.  Stimpson,  in  looking  over  an  early  lot  of  shells  I 
sent  to  the  Smithsonian,  made  the  same  identification,  presumably 
from  the  same  specimens  that  Mr.  Smith  subsequently  received. 

Area  Umula,  Conr. 

Beach,  frequent.  The  specimens  were  without  exception  grayish 
or  rust-colored,  with  a  chalky  appearance  in  places. 

"  Fossil  ?  Conrad  quotes  it  as  a  miocene  fossil  from  the  Neuse 
River,  below  New  Berne,  and  from  Wilmington,  N.  C.  It  agrees 
perfectly  with  Conrad's  description  and  figure  (Mioc.  Foss.  U.  S., 
p.  60,  pi.  31,  fig.  3)." 

Area  ponderoia,  Say. 

Beach ;  fresh  or  living  specimens,  common. 

Area  inoongma,  Say. 

Beach;  the  most  abundant  of  the  genus,  apparently;  and,  with 
the  last,  oftenest  found  alive. 

Area. 

"  Numerous  specimens,  all  I  think  fossil ;  and  I  have  not  the 
means  of  determining  them." 

Hnenla  proxima,  Say. 

Dredged,  in  the  channels. 
Toldia  limatala,  Say. 

Beach,  occasional,  and  dredged. 
Leda  aoata,  Conr. 

In  the  sand,  frequent,  Bird  Shoals. 

Pinna  leminnda  of  Kurtz's  list. 

Abundant.  There  may  have  been  another  species  among  the 
many  specimens  gathered,  only  a  few  of  which  were  forwarded. 

Avienla  atlantioa,  Lam. 

Not  common ;  only  two  specimens  secured. 
1871.] 
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XodloU  pllMtaU,  Lun. 

Very  abnnduit,  in  the  muddier  parts  of  the  marah,  below  high- 
water  mark,  and  thence  part  way  ont  to  the  beach;  bnt  no  live 
ones  Been  in  the  sand  of  the  I)each  itself.  In  the  former  gitusr 
tions,  the  shells  closely  assimilate  in  color  to  the  ground  in  which 
they  are  partly  iml)edded ;  in  the  sand,  they  are  clearer,  and  show 
the  purplish  hues.  The  larger  ones  are  generally  found  singly, 
anchored  to  bits  of  stick,  the  roots  of  plants,  etc;  the  smaller,  in 
masses,  along  with  Mylilus,  adhering  to  plats  of  raccoon  oysters, 
the  stones  of  the  wharves  at  Beaufort,  and  the  Jutties  of  rock 
on  the  beacti. 

XodloU  unariMua,  LsMh. 

Rather  uncommon,  on  the  beach  only;  none  found  alive,  and 
most  somewhat  worn. 

"Krebs  gives  'Jif.  americana  Tarvart  d'Herbigny  (Jf.  ameru 
cana  Leach  f  M.  lulipa  Link,  etc.)'  and  does  not  quote  M.  tulipa 
otherwise.  Stimpson  gives  in  the  Check  List  Jf.  americana 
(Leach),  and  among  the  doubtful  species,  M.  tulipa  Lam.  In  the 
Beaufort  List,  he  gives  both  M.  americana  and  'if.  tulipa.' " 

lb»diola  BMtanea,  Btj  f 

A  single  specimen,  dredged  alive  in  the  channel. 

"  I  have  never  seen  an  authentic  specimen  of  this  species,  which 
Kurtz  in  his  catalogue  gives  only  from  S.  C.  It  seems  to  differ 
from  M.  americana,  and  to  agree  exactly  with  Say's  description." 
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and  striking  variegated  colors,  as  well  as  its  abundance.  Dead 
shells  are  stfewn  ever3rwhere ;  and  live  ones  (mostly  young)  may 
be  found  in  every  part  of  the  harbor. 

Cardinm  mnrieatiim,  Linn. 
Beach ;  rather  common. 

Oardiun  ifooardU,  Linn. 
Beach ;  common. 

Uoeardiam  laBvigatam,  Lam. 

Beach ;  not  uncommon ;  almost  always  worn,  and  with  slate 
or  blackish  discoloration. 

^^Cardium  laevigatum  Lam.  is  given  by  Hanley  as  a  syn.  of  (7. 
aerratum  (Linn.),  and  C.  laevigatum  (Penn.,  and  Linn  ?)  as  =  6^ 
serratum  Lam.  The  first  named  is  our  species,  the  other  coming 
from  England." 

Liooardinm  mortoni,  Conn. 
Dredged,  and  on  the  beach ;  but  apparently  not  abundant. 

Lnoina  itrigilla,  Stimp. 

Extremely  abundant  everywhere ;  but  no  live  ones  seen.  This 
is  a  favorite  with  the  population  in  the  vicinity  for  what  they 
consider  ornamental  purposes — as,  to  paste  on  picture-frames, 
along  with  Donax  variabilis^  Tellina  alter nata^  Sigaretus  per- 
spectivus^  and  Scalaria  humphreysii. 

Lnoina  oluryioitoma  {L.  radula  of  Kurti's  list). 
Very  common,  beach  and  elsewhere ;  no  live  ones  seen. 

Diplodonta  1  panotata.  Say. 
Dredged. 

ABtarte  lannlata,  Conr. 

Dredged ;  apparently  rare. 

Cardita  tridentata,  Say. 

Dredged,  one  or  two  specimens. 

Xeroenaria  violaoea,  Soham. 

The  representative  species,  and  extremely  common. 

Xeroenaria  violaoea  var.  notata. 

Several  specimens,  among  numbers  of  round  clams  indiscrimi- 
nately gathered. 
187L] 
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t,CoBr. 

The  qafthogs  irith  promioeDt  recurved  conoentrie  l^wi™  sra 
commoa,  uid,  bo  &r  u  I  am  able  to  judge,  readily  distingaialiaUe 
from  the  more  asaal  kind.  Yery  large  specimens  (five  to  nx 
JDches)  are  scattered  over  the  sand,  half  buried,  on  Bird  or  oCher 
shoals,  where  I  did  not  notice  3f.  viotacea.  I  hare  seen  boat-loads 
brought  for  sale,  consisting  entirely  of  the  ridged  kiod,  and  was 
assured  that  they  occurred  io  certain  localities  to  the  ezclosion 
of  the  other  species.  The  Qshermen  seem  to  make  a  distinctJ<Hi, 
and  certainly  I  saw  none  that  I  hesitated  to  discriminate.  Young 
specimens  (two  to  three  inches)  are  quite  smooth  betweeo  the 
fewer  and  sharper  laminee ;  in  the  largest  ones  the  ridges  become 
blunter  and  more  crowded,  and  the  whole  eurface  is  rugged, 
eanna  tatUni,  Blm.    ( Vnmi  gtmma,  ToU.) 

Dredged. 
CUoa*  tuiMUata,  Lian. 

Ad  abundant  shell. 
Ortlwrea  MsTtxa,  Skj- 

Strewn  in  numbers  over  the  beach.  Of  the  many  examples 
gathered,  all  show  gray  or  olive  discoloration,  and  are  much 
eroded. 

"  Fossil  ?  Stimpson  does  not  give  it,  and  Kurtz  marks  it  *N. 
C,  fossil  f  If  fossil,  the  specimens  are  probably  C.  sayana  Con- 
rad, which  be  described  and  figured  in  his  Miocene  Fossils  of  the 
United  States  as  identical  with  Say's  convexa;  bat  in  his  Cata- 
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mtk  in  one  valve  by  repeated  blows  with  the  beak — a  tedious 
inoess,  it  seemed,  in  some  cases  that  I  watched.  The  fracture 
lis  shell  is  clean,  sharp,  and  almost  vitreous. 


WdiilMnUt  Reere.     {Artemit  eoneentricat  Born.) 

Teiy  abundant ;  the  dead  ones,  almost  always  with  the  hinge 
llMt,  are  conspicuous  on  the  beach ;  and  some  live  specimens 
procured  about  the  harbor. 

fp.  indet. 

Drodged. 

(MriMla  pbolftdiformig,  Lam. 

Dead  shells  are  common  everywhere,  but  especially  on  the 
beieh. 

htltk  MtttlievUta,  Say. 
Beach,  very  abundant. 

lMllUBMta,S«7. 

Not  ordinarily  common ;  but  occasionally,  after  storms  that 
Mem  to  disturb  some  s|>ccial  situations  they  inhabit,  they  are 
itiewn  on  the  beach  in  large  numbers. 

iMtit  nTeiMli,  Conr. 

Strewn  in  profusion  on  the  beach  and  elsewhere.  Most  of  the 
^»Wii  specimens  are  variously  discolored. 

"Probably  what  is  catalogued  as  M.  oblonga^  Say,  by  Kurtz 
tid  Sthnpson.*' 

iMlniiBilit,  Bay. 

With  the  last ;  not  so  common. 

*^I  find  among  the  specimens  some  that  I  think  are  this,  but  it 
^  t  doubtful  species." 

luin  UttnOis,  Say. 
Abondant,  with  the  first. 


ftriaUlii,  Say. 

Very  abundant ;  living  a  few  inches  below  the  surface  of  the 
••lid,  chiefly  of  the  beach  itself  At  certain  states  of  the  tide,  &c., 
^ytre  in  the  habit  of  coming  to  the  surface,  and  of  disporting 
^th  considerable  agility.  They  must,  however,  be  somewhat 
^Qtiously  watched,  as  they  have  a  sense  of  observation,  whatever 
^  Qkay  be,  that  imforms  them  of  probable  danger,  and  causes  thenii 
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to  disappear  below  with  a  degree  of  celerity  that  astonishes  one 
vho  obserTes  it  for  the  first  time. 

This  species  is  very  appropriately  named.    In  looking  at  some 
hundreds,  I  have  found  very  few  alike  in  color.    After  death  the 
vslveB,  like  those  of  Dosinia,  long  remain  joined. 
Cuniaffia  talUnaidM,  Caor. 

Dredged ;  apparently  not  common. 
BtnuU  oiUaalftU,  Bay. 

A  few  specimens,  dredged  in  the  channel. 
AmphidMmaaoaitrloUT  Philippl. 

Dredged  ?    (Label  misplaced.) 
Abra  Mqnalii,  817. 

Common ;  valves  on  Ijeach  and  elsewhere ;  and  dredged. 
Telllna  ■Itanuta,  Saj. 

The  largest  and  most  conspicuous,  if  not  also  the  most  abnn- 
dant,  species  of  the   genus  noticed.     Valves  everywhere;   and 
dredged. 
Telllna  Unen,  Say. 
lalUna  taato,  B117. 
I«Uiiia  irii,  6a;. 

These  three  species  are  common ;  tenia  apparently  less  so  than 
the  two  others ;  the  specimens  of  it  were  all,  I  think,  picked  up 
on  the  beach,  where  both  tertera  and  iris  also  occur.  The  two 
last,  however,  are  more  abundant   on    the  sand-shoals,  and    io 
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more  so  on  the  shingle  at  the  mouths  of  the  estuaries  that  make 
from  the  marshes  into  the  harbor,  where  the  best  specimens  may 
be  found. 

Siliqnaria  bideni,  Chemn. 

Common,  on  the  beach  only,  where  all  the  numerous  specimens 
were  gathered. 

Solemya  yelnm,  Say. 

Not  uncommon ;  living  specimens  dredged,  and  taken  on  Bird 
Shoals,  a  few  inches  below  the  surface. 

Xya  arenaria,  Linn. 

Not  common,  comparatively ;  occasional  valves  occur  anywhere, 
but  the  species  is  not  known  here  as  an  article  of  food. 

Corbula  oontraota,  Say. 

Dredged ;  a  few  specimens. 

Xyalina  lubovata,  Conr. 

Dredged ;  a  few  specimens. 
PanopsBa  amerioana,  Conr. 

Apparently  rare;  two  specimens;  one  valve  (No.  1818),  very 
large,  worn,  was  found  on  the  beach,  in  winter;  another  (2494a), 
fresher  and  smaller,  was  taken  the  next  winter,  after  one  of  the 
storms  that  threw  up  numbers  of  Baeta  lineata. 

OaitroohsBna,  sp. 

Dredged ;  one  specimen.  I  do  not  find  the  name  among  Mr. 
Smith's  Mss.,  and  think  it  was  an  identification  of  Mr.  Morse's. 

CoohlodeBxna  leanam,  Conr. 
Lyoniia  hyalina,  Conr. 

Dredged,  I  think  (label  misplaced). 

Pandora  trilineata,  Say. 

One  specimen  (No.  2618);  beach. 

Pliolas  oOBtata,  Linn. 

Beach,  very  common. 

PbolaB  truncata,  Say. 

Beach,  frequent.     As  in  the  cases  of  several  other  species,  I 
found  valves  quite  plentiful  at  intervals,  between  which  none  wer* 
seen. 

1871.] 
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Qabtxbofoda. 
FolyMn  1  *p. 

One  specimen,  dredged  in  the  deeper  part  of  the  channel,  alwat 
an  inch  long,  noticeable  for  itB  bright  blue  and  yellow  tentacles. 
^lyiial  (p. 

Two  specimens  of  another  nudibrancb  were  taken  Ang.  3, 1870, 
aB  they  were  floating  on  the  surface  of  the  water  in  the  harbor, 
and  the  same  species  was  subsequently  several  times  seen.  The 
animals  were  quite  lively,  moving  about  freely,  especially  if 
irritated,  by  a  regular  waving  motion  of  the  free  edges  of  the 
tunic.  When  most  contracted,  they  were  of  a  flattened  and  some- 
what irregularly  oval  shape,  some  three  inches  long ;  and  were 
capable  of  stretching  out  between  six  and  seven  inches.  Placed 
in  water,  the  color  appeared  of  a  clear  warm  brown,  pellncid- 
punctate  all  over ;  these  whitish  dots  gathered  in  irregular  patches, 
changing  their  contour  with  the  animal's  motions ;  when  it  was 
closely  contracted,  an  open  network  of  dark  lines  appeared  all 
over  the  surface.  Out  of  water,  the  whitish  patches  confer  a 
general  glaucescence  upon  a  dull  brown  ground.  The  animal  is 
tinted,  especially  behind,  with  carmine,  from  the  deep  lake-colored, 
viscid,  glairy  fluid  it  emits  in  a  stream,  apparently  at  will.  Black 
eye-specks,  distinct  at  the  base  in  front  of  the  posterior  pair  of 
tentacles.  I  have  not  the  means,  at  present,  of  identifying  the 
species,  which  seems  to  be  not  at  all  rare,  but  presume  that  it  may 
be  recognized  by  the  above  description. 
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Crepidula  oonvexa,  Say. 
Common. 

Crepidala  nngniformis,  Say. 

Common ;  dead,  anywhere ;  and  alive,  adhering  to  the  inside  of 
shells,  such  as  Neverita,  etc. 

FisBurella  altemata,  Say. 

Common ;  chiefly''  on  the  beach. 

Ziiypliinasy  sp. 

Very  rare;  a  single  specimen,  dead,  on  the  beach  (No.  2516). 

Turbo  orennlatui,  Gm.  ? 

A  single  worn^  incrusted  specimen  (No.  2595),  from  the  beach, 
evidently  transported  from  a  distance. 

"Exactly  like  Cuban  specimens  marked  T.  hippocastaneua  ^ 
T.  castaneus  (Chemn.),  which,  however,  I  do  not  find  recorded 
from  our  coast." 

Littorina  irrorata,  Say. 

Extremely  abundant,  in  the  marsh;  generally  seen  crawling 
up  the  culms  of  reeds  and  grasses,  from  which  they  drop  at  a 
touch.  During  summer  they  are  so  numerous  in  some  places, 
that  .they  almost  give  color  to  the  herbage. 

Soalaria  humphreyBii,  Eiener. 

"  Blood-shells,"  so  called  often,  from  the  purplish  color  of  the 
soft  parts  that  appear  at  the  opening.  Very  abundant,  chiefly  on 
the  beach,  where  occasionally  they  may  be  found  touching  each 
other,  if  not  heaped.  The  purity  of  color  and  pleasing  form  of 
this  shell  render  it  a  great  favorite  for  those  peculiarly  ugly  fab- 
rications called  "  shell-frames." 

Soalaria  lineata,  Say. 
Common  everywhere. 

Solarium  granalatnin,  Lam. 
TermetUB  radioula,  Stimps. 
Common. 

Cerithium,  sp. 

Some  specimens,  as  1782,  which  apparently  Mr.  Smith  did  not 
receive,  were  mentioned  to  me  by  Dr.  Stimpson  as  "  Cerithium 
ferrugineum  ?" 

1871.] 
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Bimnm  nlgmm,  Tott. 
Btttinm  vTMnli,  C.  B.  Ad. 
Dredged. 

BittiBIB,  ip. 

Extremely  abnndant  in  the  Bhallowest  and  most  slaggish  parta 
of  the  harbor,  adhering  to  marine  plants.  On  forcing  a  boat 
through  beds  of  this  vegetation,  where  tbe  water  hardly  covered 
the  dredge,  we  took  scores  of  specimens  in  a  few  minutes ;  and 
the  same  haul  showed  the  following:  Tellina  tenera,  T.  iris,  Co- 
lumbella  avara,  Abra,  Xucnla,  Corbnla,  Obeliscus,  Tnrbonilla 
interrupta,  Area  holmesii,  Nassa  vibex,  obsoleta,  S^c  Tbe  Bitti- 
nras  were  blackish,  and  covcre<l  with  vegetable  matter. 
TrUOrii  nigrodnetiu,  0.  B.  Ad. 

Dredged. 
OdUtomU  Hmiandm,  C.  B.  Ad. 

Dredged,  in  deeper  waters. 
OdMtomia  inpreMa,  Ba;- 

Dredged,  with  the  last. 
TnrboBllla  intarmpta,  Tou. 

Beach  and  dredged. 
TuboaUla!  ip. 

Specimens  in  a  large  miscellaneous  lot  gathered  on  the  beach. 
ObeliMM  giSBiiUtU,  HoIehm. 
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Heyerita  daplioata,  Say. 
Abundant. 

Cyprtta  exanthema,  Linn. 

Rare;  one  specimen  (Xo.  1810),  a  worn  fragment,  so  identified 
by  Dr.  Stimpson. 

Plenrotoma  oerina,  Etz.  and  Sim. 

Dredged. 
Plenrotoma  plieata,  C.  B.  Ad. 

Dredged. 

Xarginella  apicina,  Menke. 

Dredged,  and  frequently  found  on  the  beach. 
Oliya  litterata,  Lam. 

Very  common ;  called  "  Key-shells." 
Oliyella  matica,  Say. 

Very  abundant ;  "Bead-shells." 

Columbella  avara,  Say. 

Common ;  beach,  shoals,  and  dredged  in  various  parts  of  the 
harbor.    "  Some  are  of  unusually  bright  colors." 

Columbella  omata,  Raven  el  ? 

Several  specimens. 

Columbella  lunata,  Say. 

Several  specimens  dredged. 

Solium  galea,  Linn. 

Beach,  frequent. 
SemicaiBis  granulosa,  Brag. 

Common. 

Caiiii  oameo,  Stm. 

Common ;  but  I  never  saw  it  alive,  and  nearly  all  the  specimens 
noticed  were  worn,  and  usually  also  with  slate  discoloration. 

Purpura  floridana,  Conr. 

Rare,  I  should  judge,  having  obtained  but  few  specimens — Nos. 
1757  and  2588  (a  broken  one),  and  two  live  ones. 

IlyonaiBa  obsoleta,  Say. 

I  should  judge  this  to  be  the  most  abundant  shell  of  this 
locality,  Littorina^  even,  not  excepted.  Myriads  cover  the  sand- 
1871.] 
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ehoaU  and  mud-bars  of  the  harbor,  and  the  mud  of  the  marshes, 
in  some  places  so  thickly  that  no  step  can  be  taken  witboat  tread- 
ing them  under  foot.  They  may  be  dredged  at  all  depths ;  and 
bleached  shells  are  heaped  in  some  places.  Such  numbers,  in 
devouring  decaying  vegetable  substances,  must  exercise  decided 
influence  in  the  natural  economy  of  the  locality.  The  dead  shells 
of  this  as  well  as  of  the  species  of  the  next  genua  afford  the  most 
usual  accommodations  of  the  smaller  Eupaguri.  Many  specimens 
may  be  found  with  the  apex  perfect;  but  in  such  coses  it  is 
usually  lighter  colored  and  more  fragile  than  the  rest  of  the  shell, 
as  if  already  devitalized. 
ITuM  vlbuc,  s*j. 

Common. 
Rum  triTlttaU,  Saj. 

Common. 

HSM* 1 

Several  undetermined  specimens;  and  others  marked  '■^Nasaa 
vibexi" 
OerltUopdi  tarabrftUi,  C.  B.  Ad. 

Dredged,  in  the  channel. 

Aani  dlllOMtU,  Sfty.  (Ctntkinm  puilii,  R.) 

Very  abundant.    The  species  lives  mostly  on  the  shoals  and  in 
the  shallower  dredginge;'  dead  shells  are  found  everywhere. 
Bapuu  (Fnsu)  ainerMi,  Say.     (Biutinum  pliaaum,  Henke.) 
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tint  varies  from  nearly  white  or  pale  delicate  yellow  to  bright 
salmon-color. 

Buayoon  oarioa,  Linn. 

Abundant ;  probably  there  are  ten  or  more  of  this  to  one  of  the 
last  or  of  the  next.    They  are  used  for  food  by  the  lower  classes. 

This  pyrula  spawns  in  May.  I  have  observed  and  taken  nu- 
merous specimens  with  the  egg-case  issuing  from  them.  At  this 
season  the  females  resort  to  the  shoals  covered  with  a  foot  or  so 
of  water  at  high  tide,  and  exposed  at  other  times.  They  bury 
themselves  a  few  inches  below  the  surface  of  the  sand,  and  doubt- 
less remain  stationary  during  the  whole  process,  which  appears 
to  require  considerable  time  (not  ascertained,  even  approxi- 
mately). The  case  is  thrust  upward  through  the  sand,  and  at 
length  appears  above  the  surface,  lying  exposed,  and  thus  indicat- 
ing the  whereabouts  of  the  animal.  The  string  begins  as  a  simple 
shred  of  the  substance,  two  or  three  inches  long,  without  proper 
cases.  The  first  few  cases  are  imperfect,  smaller  than  the  rest,  and 
of  decidedly  different  shape ;  one  or  more  may  not  contain  young 
shells.  They  regularly  increase  in  size,  and  assume  with  equal 
regularity  the  perfect  shape.  The  string  is  spun  out  to  an  average 
length  of  between  two  and  three  feet ;  the  cases  are  largest  and 
most  closely  packed  at  or  just  beyond  the  middle;  the  series 
generally  terminates  more  abruptly  than  it  began. 

These  egg-cases  have  the  form  of  those  ascribed  to  Pyrula 
canaliculata  by  Mr.  Smith  (Ann.  Lye.  Nat.  Hist.  N.  Y.,  vol.  vii, 
p.  150),  and  by  Mr.  Geo.  H.  Perkins  (Proc.  Bost.  Soc.  Nat.  Hist., 
vol.  xiii,  p.  115).  Mr.  Smith  writes:  "I  have  determined  the 
species  to  which  each  form  of  egg-cases  belonged  simply  by  com- 
parison of  the  young  shells  contained  in  them  with  adult  specimens 
of  P.  carica  and  canaliculata;  and  have  ascertained  from  Mr. 
Perkins  that  he  made  his  determination  in  the  same  way.  I  have 
made  a  comparison  of  the  young  shells  contained  in  the  broad- 
edged  cases  coming  from  Fort  Macon,  with  similar  ones  from 
Rockaway,  L.  I.,  and  find  them  to  agree  exactly.  Mr.  Perkins 
and  myself  are  therefore  evidently  wrong,  the  broad-edged  cases 
belonging  to  P,  carica,  and  the  sharp-edged  to  P.  canaliculata.^* 
Egg-cases  of  the  broad  form  are  abundantly  strewn  on  the  beach 
and  elsewhere,  especially  during  the  summer  months;  but  I  do 
not  now  call  to  mind  that  I  ever  noticed  the  sharp-edged  ones. 
1871.] 
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Specimens  of  this  species,  or  of  one  closely  resembling  it,  vaiy 
remarkably  in  color,  and  to  a  notable  degree  in  general  contour, 
number  of  spines  to  n  vhorl,  their  length  and  stoutness,  &c.  ' 
Younger  individuals,  up  to  three  or  four  inches  in  length,  are 
much  variegated,  but  pretty  regularly  so,  with  the  brown  bands; 
the  full-grown  ones  are  too  different  in  this  respect  to  bo  concisely 
described.  The  oldest  lose  distinctive  coloration,  from  the  growth 
of  rough  dark  epidermis,  and  are  usnally  incrusted  with  foreign 
enbstances,  as  well  as  often  with  balani,  ostreee,  &c.  Inside,  the 
shells  appear  to  have  no  determinate  color;  this  varying  from 
indefinite  wbitisli,  with  some  variegation  from  the  colors  outside 
showing  through  (in  young  specimens),  to  yellowish  or  tawny; 
and  finally,  in  mature  spring  specimens  at  any  rate,  to  brilliant 
salmon — almost  red.  I  should  judge  that  the  coloration  could 
afford  no  reliable  specific  characters.  The  shells  bleach  pure  white 
in  time,  passing  through  a  tawny  or  rusty  stage ;  others  present 
slate,  or  almost  black,  discoloration.  The  upper  surface  of  the 
foot  in  life  is  jet  black,  contrasting  strongly  with  the  vivid  color 
of  the  under  side. 

This  species,  and  the  last,  as  well  as,  doubtless,  the  others,  are 
carnivorous,  and  apparently  rapacious,  animals ;  tbey  also  prey 
upon  each  other.  I  have  found  younger  shells  of  both  carica  and 
canaliculata,  enwrapped  and  half  hidden  in  the  folds  of  large 
individuals  of  their  own  and  the  other  species. 

"  There  are  probably  several  species  of  Busycon  on  our  coast, 
Iiut  tlii'V  ^n-  iiiil  w,.||  lu'uio  out.     \o,  177!.  as  well  ai  eomp  of  tlio 
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Faiciolaria  difltans,  Lam. 

Common.  This  and  young  Busycons  are  favorite  residences  of 
the  larger  Eupagurus. 

Faioiolsria  gigantea,  Kieoer. 

Two  specimens,  from  the  beach,  much  worn  and  discolored 
(slate),  each  over  a  foot  long. 

Banella  oaadata,  Say. 
Common. 

Mnrex  gpiniooitata,  Val. 

Not  common  (two  or  three  specimens). 
StrombuB  pngilis,  Om. 

Frequent.  Of  about  a  score  of  specimens  examined,  all  were 
much  woni,  and  had  evidently  been  transported  from  a  distance. 

[Note. — I  append  to  the  foregoing  list  the  names  of  a  few  air-breathers 
that  were  collected.  ] 

(Gasteropoda  Pulmonata,) 
Limax,  sp. 

Observed  under  decaying  wood,  &c.,  on  Bogue  Island. 

Helix  albolabriB,  Say. 
Helix  thyroides,  Say. 
Helix  multilixieata,  Say. 

These  three  species  were  obtained,  the  two  first  in  large  num- 
bers, from  the  beach  of  Shackleford,  but  no  one  of  them  was  seen 
on  Bogue  Island. 

Helix  poBtelliana,  Bland. 

"  Interesting  on  account  of  the  locality,  neither  this  species  nor 
anj'  other  of  the  group  to  which  it  belongs  having  hitherto  been 
found  here"  (Bland^  in  epist).  Very  abundant  on  Bogue  Island, 
in  moist  grass,  &c.,  about  the  edges  of  the  marsh. 

MelampuB  bidentatuB. 
Melampas  obliquus,  Say. 

Rather  common,  on  the  beach,  and  dredged  in  shallow  water 
among  marine  plants. 

RADIATES. 

The  few  specimens  that  have  been  determined,  out  of  a  consi- 
derable number  collected,  furnish  the  following  names,  mostly 
1871.] 
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given  upon  Dr.  StimpsoQ's  authority :  A  species  of  Phyaalia,  aod 
another  allied  form,  are  of  frequent  occurrence  along  the  beach. 
Two  or  three  jelly-fishes  were  noticed,  one  of  tbem  occarring  in 
large  numbers  about  the  harbor.    Several  corals  and  aea-fansalM 


Ophlophrm^nm  wnrdeauuill 
Bird  Shoals,  ( 


AfltariM  uwiiflaU. 

Abundant. 
InidU  oUtlkrau. 

Yer;  abundant. 
AitropMtMi  artiavlatu. 

Abundant.    Fresh  specimens  are  of  a  rich  purple,  edged  with 
golden  yellow. 
Kellta  qnlnqnafoTft. 

The  roost  abundant  echinoderm  of  all,  found  everywhere. 


Rather  common. 
Eahlnaeidui*  pnnatnlatiu. 
IrtMhinni  TBTia^tBil 

This  and  the  last  are  two  common  species,  found  about  the 
edges  of  the  shoals  throughout  the  harbor. 
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CONTSIBUTION  TO  OBTHOFTESOLOOY. 

BY  PROF.  C.  THOMAS. 

Caloptenni  differentialiB.    Thomas. 

Syn.  Aeridium  differentiale^  Uhler.  Trans.  111.  St.  Ag.  Soc,  v.  450. 
(Thos.)     Cyrtacanthacris  differentialis.    Walk.  Cat.  Derniap.,  IV.  610. 

Although  the  name  of  this  insect  has  found  its  way  into  the 
catalogues,  yet  it  has  received  no  other  description  than  the  very 
short  and  imperfect  one  given  by  me  in  the  Transactions  of  the 
Illinois  State  Agricultural  Society,  vol.  v.  450.  It  was  designated 
by  the  name  A.  differentiale^  in  a  box  of  Orthoptera  kindly 
named  and  returned  to  me  by  Mr.  Uhler.  But  as  he  has  never 
described  it,  and,  as  I  learn  from  him,  doies  not  propose  to  do  so, 
I  give  here  the  first  regular  description,  that  it  may  no  longer 
stand  in  the  catalogues  as  a  mere  name. 

Large,  robust ;  sides  of  the  pronotum  squarely  deflexed,  but 
lateral  carinse  not  distinct ;  wings  as  long  as  the  abdomen  ;  pul- 
villi  of  tarsi  remarkably  large.     General  color,  olive-brown. 

Female,  Occiput  convex,  not  punctured ;  a  transverse  indenta- 
tion between  the  angles  of  the  eyes ;  vertex  broad,  expanding  in 
front  of  the  eyes,  obtuse,  with  a  broad  shallow  sulcus  above  (per- 
haps not  always  distinct) ;  the  frontal  carina  broad,  flat,  or  very 
slightly  sulcate,  sides  parallel,  a  row  of  slight  punctures  each 
side;  lateral  carinas  obtuse,  nearly  parallel.  Antennae  passing 
the  thorax  slightly,  slender,  filiform,  joints  not  distinct  except 
near  the  base.  Pronotum  has  the  sides  squarel}-  deflexed,  the 
dorsum  but  slightly  convex,  that  of  the  posterior  lobe  being  almost 
flat ;  the  three  transverse  incisions  distinct,  the  posterior,  which 
is  deeply  indented,  being  postmedial ;  the  median  carina  distinct 
on  the  posterior  lobe,  but  indistinct  on  the  anterior  lobes ;  the 
lateral  carinse  consist  only  of  the  rounded  angles  formed  by  the 
deflexion  of  the  sides.  Elytra  narrow,  qi)out  as  long  as  the  abdo- 
men. Wings  thin  and  delicate,  with  slender  nerves,  a  little  shorter 
than  the  elytra.  Abdomen  large  and  fleshy,  somewhat  keeled 
above ;  upper  and  lower  appendages  very  stout,  cerci  very  short. 
Posterior  femora  very  much  swollen  near  the  base  and  quite  thick, 
tapering  rapidly  so  as  to  be  rather  slender  near  the  knee  ;  a  little 
shorter  than  the  abdomen ;  not  sharply  carinatcd  either  above  or 
below.  Tibiai  much  enlarged  at  the  apex ;  about  as  long  as  the 
femora ;  the  apical  half  furnished  with  strong  spines  and  hairy. 
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ClawB  of  the  tarsi  etoat;  puWilli  remarkably  large.  Proeternal 
spine  cylindrical,  blunt,  and  bent  back  to  the  margin  of  the  meso- 
sternum. 

Male.  Ih  only  about  two-thirds  the  size  of  the  female,  ttom 
irhich  it  differs  as  follovrs :  Frontal  carinie  more  distinct,  th« 
middle  one  more  distinctly  sulcate.  The  elytra  and  winga  are 
longer  in  proportion  to  the  body,  extending  beyond  the  abdomen ; 
the  posterior  femora  also  proportionally  longer.  Tlie  abdomen  is 
considerably  enlarged  at  the  extremity,  and  turned  abruptly  up- 
ward; the  cerci  very  large,  bent  upward  and  inward,  broad  at 
base,  with  an  olfsct  or  notch  on  the  lower  edge;  the  little  angular 
processes  at  the  base  of  the  siiperanal  plate  are  very  minute  and 
blnnt  (much  less  than  in  C  sprelus  or  femur-rubrum) ;  the  anb- 
anal  plate  convex,  pointed,  and  almost  entire,  hairy. 

Color  (dried  after  long  immersion  in  alcohol). 

Female.  Head  and  anterior  lobes  of  the  pronotum  reddish- 
brown ;  labrum  and  parts  of  the  mouth  black;  antenuie  rufous. 
Posterior  lobe  of  the  pronotum  an  olive-brown.  Elytra  unspotted, 
olive-brown  at  the  base,  fading  toward  the  extremity.  Wings 
transparent,  with  a  portion  of  the  nerves  near  the  front  and  apex 
dark.  Abdomen  and  under  side  dark  reddish-browD.  Posterior 
femora  with  the  disk  and  upper  edge  dark  brown,  lower  edge 
yellowish  ;'  inside  yellow,  with  an  oblique,  interrupted,  dark  stripe 
running  from  the  upper  edge  back  across  to  the  lower  edge  be- 
yond the  middle ;  knee  black.  Tibiee  have  the  upper  end  and  lower 
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eanthaeris,  for  no  other  reason,  so  far  as  I  can  see,  than  that  the  prostemal 
spine  approaches  the  border  of  the  mesostemum.  Although  it  differs 
slightly  from  the  typical  species  of  Caloptenus,  yet  it  certainly  has  more 
characters  of  the  latter  than  of  the  former  genus.  It  is,  in  shape,  very  much 
like  the  larger  specimens  of  C.  bivittatus.  The  back  of  the  pronotum  is 
not  sloped  from  the  median  carina,  but  is  exactly  like  the  dorsum  of  femur- 
ruhrum^  spretus,  bivittatus,  etc.  • 

Opomola  braehsrptera,  Scadd. 

As  Mr.  Scudder's  description  is  founded  on  a  single  male  speci- 
men, I  will  give  a  full  description  of  what  I  conceive  to  be  a 
female  of  the  same  species. 

Female.  Vertex  carinated  ;  elytra  narrow,  reaching  the  tip  of 
the  second  abdominal  segment.  Antennse  broad,  ensiform.  Pale 
orange-brown,  with  minute  dusky  points. 

Occiput  convex,  straight,  not  ascending,  with  a  shallow  longi- 
tudinal depression  each  side,  leaving  a  low,  broad,  rounded  ridge 
in  the  middle.  Vertex  triangular,  margins  turned  up,  a  very  dis- 
tinct median  carina,  the  three  meeting  together  in  front  form  a 
blunt  point ;  length  in  advance  of  the  eyes  equal  to  about  one- 
third  the  entire  length  of  the  head.  The  face  tricarinate,  or  rather 
quadricarinate,  as  the  frontal  ridge  is  so  deeply  sulcate  that  it 
forms  two  distinct  carinse,  which  meet  at  the  vertex;  all  some- 
what divergent,  and  reaching  the  cross  suture.  Eyes  oblong-ovate. 
Antennse  scarcely  as  long  as  the  head  and  thorax,  ensiform,  flat- 
tened, and  slightly  prismatic.  Pronotum  about  as  long  as  the 
head,  tricarinate ;  sides  almost  perpendicular,  parallel ;  only  the 
posterior  transverse  impression  distinct  on  the  dorsum,  situated  a 
little  behind  the  middle.  Elj-tra  lanceolate,  narrow,  reaching  the 
extremity  of  the  second  abdominal  segment.  Wings  narrow, 
minute,  about  half  as  long  as  the  elytra.  Abdomen  long,  slender 
and  somewhat  cylindrical,  slightly  carinated  on  the  dorsum.  The 
four  anterior  legs  short  and  slender;  posterior  femora  slender, 
straight,  and  not  as  long  as  the  abdomen ;  tibise  slender,  nearly 
cylindrical,  somewhat  hairy  at  the  apex.  The  prostemal  point  is 
short,  being  only  a  blunt  protuberance;  behind  it  the  prosternum 
is  marked  by  a  shallow  sulcus  (but  this  may  not  be  constant). 
Color  (dried  after  long  immersion  in  alcohol).  General  color  a 
pale  orange-brown,  without  distinct  spots  or  markings,  but  with 
minute  dusk}'  points.  The  antennse  brown,  with  a  purplish  tinge ; 
vertex,  legs,  and  abdomen  tinged  with  the  same  color.     Spines  of 
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the  posterior  tibis,  abdomiDal  appendages,  and  tarsal  claws  tipped 
with  black. 

When  living,  the  only  specimen  I  have  seen  appeared  to  be  of  a 
uniform  grayish-brown.     Length  1.5  iaches. 

My  unique  specimen  was  caught  near  the  ruins  of  Fort  Casper, 
on  the  North  Platte,  Wyoming  Territory,  August,  1870.  Found 
in  the  tall  grass  on  the  river  bottom. 

llMopi  wj«Kdagmai»,  Tboa.  nor.  ip. 

Small,  slender,  cylindrical ;  elytra  reaching  the  fifth  abdominal 
segment;  abdomen  of  the  male  terminating  in  a  pointed  process. 
Pale  green,  sometimes  varied  with  red,  immaculate. 

Female,  Occiput  convex,  slightly  bowed  up  in  the  middle ;  a 
very  slight  median  ridge  can  be  discerned  which  reaches  a  little 
in  front  of  the  eyes,  where  it  suddenly  terminates  in  a  semicircnlar 
depression,  which  separates  it  from  the  vertex.  The  vertex  is  flat 
above,  conical,  margin  not  turned  up,  triangular,  advanced  con- 
siderably in  front  of  the  eyes;  a  shallow  foveola  may  be  distin- 
guished under  each  lateral  margin ;  the  circular  depression  which 
divides  it  from  the  occipital  ridge,  sweeps  round  from  the  upper 
canthus  of  one  eye  to  that  of  the  other.  The  face  quadricarinate 
— the  fVontal  ridge  being  so  deeply  sulcate  as  to  appear  like 'two 
distinct  carinte,  all  prominent,  sharp,  divergent  below,  and  reach- 
ing the  cross  suture ;  the  sides  of  the  frontal  ridge  approach  each 
other  just  below  the  ocellus,  and  on  each  aide,  directly  opposite 
this  constriction,  there  is  a  short  transverse  indentation  (this 
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the  middle  joint  being  rather  longer  in  proportion  to  the  others 
than  usual.  Prosternal  point  quite  short  and  blunt,  more  so  in 
the  female  than  in  the  male.  Mesosternum  convex,  with  a  sharp 
indentation  running  lengthwise  on  each  side. 

Color  (dried  after  long  immersion  in  alcohol).  Pale  greenish- 
yellow,  immaculate.  Antennae  dull  ush  color,  darkest  along  the 
exterior  margin  Spines  of  the  posterior  tibiae  and  tarsal  claws 
tipped  with  black.  When  living,  the  female  is  of  a  uniform  pea- 
green  color. 

Male,  Differs  from  the  female  as  follows:  Is  much  smaller 
and  of  more  slender  proportions.  The  vertex  more  pointed  and 
the  margins  slightly  elevated.  Face  rather  more  oblique,  being 
almost  horizontal.  Abdomen  terminating  with  a  long-pointed 
extension  bent  slightl}'  upward  at  the  tip,  about  equal  in  length 
to  the  head.  Elytra  and  wings  same  proportional  length  as  in 
the  female.  Antennae,  face,  vertex,  occiput,  pronotum,  posterior 
femora,  and  abdominal  appendage  a  pale  carneous  red ;  a  white 
stripe  runs  from  the  lower  border  of  the  eye  along  the  lower  edge 
of  the  face  and  pronotum  to  the  base  of  the  middle  legs.  This 
description  of  the  male  marks  the  extreme  variation  from  the 
female,  those  of  immediate  shades  being  common. 

Found  along  the  east  base  of  the  Black  Hills  of  Wyoming,  in 
the  vicinity  of  Cottonwood  Creek,  August,  1870.  Taken  in  the 
grassy  creek  bottoms. 

Dimensions,    Female — length  1.1  inch ;  male,  .9  inch. 

I  have  placed  this  species  in  Mesops^  to  which  it  appears  to 
belong  from  the  incomplete  generic  description  of  Serville,  who 
had  only  one  imperfect  specimen,  which  had  the  apex  of  the  abdo- 
men wanting.  Walker  (Cat.  Dermap.,  III.  501)  names  another 
species  of  this  genus — M.  carinatus — as  found  in  the  United  States, 
but  speaks  of  the  sheaths  of  the  oviduct  of  the  female  as  beiag 
lanceolate. 

Note. — Two  errors  occur  in  my  paper  published  in  the  Proceedings  July, 
1870,  which  should  be  corrected. 

B.  nig^rum^  Thos.,  should  be  B.  nuhilum^  Thos. 
Syn.  Oryllus  nubilus^  Say. 
Oed.  pruinosa^  Thos.,  should  be  Oed.  trifasciata^  Thos. 
Syn.  Gryllus  trifasciatuSy  Say. 
The  descriptions  are  proper,  and  may  stand,  as  the  original  descriptions 
df  Say  are  very  short  and  incomplete.     The  corrections  were  forwarded 
before  publication,  but  failed  to  reach  their  destination. 
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JuNS  5, 1871. 
Mr.  Vaox,  Vice-President,  in  the  chair. 
Nineteen  members  present. ' 

The  publication  of  pp.  ST'  to  88  of  the  proceedings  for  1871 
was  announced. 

Remarks  on  a  Fonsil  Testudo  from  Wyoming. — Prof.  LiiDT 
directed  attention  to  eome  remains  of  a  fossil  turtle  discovered 
by  Dr.  Joseph  K.  Corson,  U.S.A.,  of  Fort  Bridger,  at  Grizzly 
Buttes,  Wyoming,  in  association  with  remains  of  Paleeoayops,  &c. 
Most  of  the  remains  of  turtles  from  the  same  locality,  which 
had  been  submitted  to  his  inspection,  appeared  to  belong  to  the 
same  family  as  our  terrapins,  except  those  referred  to  the  geuus 
Trionyx.  The  present  fossils  appear  to  indicate  a  large  species 
of  land  tortoise,  equal  in  size  to  the  living  Testudo  indica  of  the 
Galipagos  Islands.  Less  characteristic  fragments,  apparently 
of  the  same  turtle,  had  been  previously  fonnd  by  others,  espe- 
cially Prof,  fiayden  and  Dr.  J.  Van  A.  Cart«r.  The  most  charac- 
teristic specimen  obtained  by  Dr.  Corson  is  the  anterior  extremity 
of  a  sternum,  consisting  of  the  greater  part  of  both  epiaternals 
and  a  small  portion  of  tbe  entosternal  bone.  It  might  be  supposed 
to  belong  to  an  Emys,  but  its  abrupt  and  prolonged  extension  for- 
ward as  in  several  of  the  living  species  of  land  tortoises,  coupled 
with  its  groat  thickness  and  strength,  leads  to  the  opinion  that  it 
really  indicates  a  large  Testudo. 

The  gular  scute  impressions  are  defined  by  sti;ong  oblique 
grooves  iliver"itiir  at  aiit;les  of  iiboiit  40°.     From  the  outer  boun- 
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turtle  eggs.  They  "were  found  by  Dr.  J.  Van  A.  Carter,  of  Fort 
Bridger,  Wyoming,  in  the  same  formation  which  has  yielded  so 
many  remains  of  turtles.  Dr.  Carter  had  discovered  upwards  of 
forty  of  them  together,  and  first  suggested  the  idea  that  they 
might  be  eggs.  Prof.  Hayden's  collection  from  the  same  vicinity 
eoDtAined  several  specimens  of  the  same  bodies,  which  had  been 
IncideDtally  glanced  at  as  coprolites.  The  uniformity  in  shape 
tnd  size  of  these  bodies,  coupled  with  the  structure,  which  con- 
sists of  a  thin  homogeneous  stony  shell  filled  with  an  arenaceous 
Bttrix,  renders  it  probable  they  may  be  eggs.  They  have  the 
doogated  oval  form  of  the  eggs  of  our  common  Emys  picta^  and 
■eisure  about  an  inch  in  length  and  five  lines  in  the  short  dia- 

Bemarhs  on  the  Oarnets  of  Oreen^s  Creek^  Delaware  Co, — Prof. 
Lbdt  also  directed  attention  to  the  character  •f  the  garnets  of 
firatn's  Creek,  Delaware  County.  These  garnets,  usually  much 
prised  by  our  mineralogists,  appear  not  to  have  beeft  discovered 
ii  place,  and  have  been  found  as  part  of  the  pebbles  of  the  creek 
bottom.  They  never  present  a  cr^'stalline  form,  and  are  looked 
vpoa  as  rolled  pebbles.  Si>ecimens  exhibited  show  a  singular 
graoved  appearance,  apparently  due  to  the  abstraction  of  crystals 
of  some  other  mineral,  which  had  been  imbedded  in  the  surface  of 
tlis  garnets.  This  condition  would  indicate  that  the  garnets 
prolMbly  existed  in  the  rock  in  the  form  of  nodules  and  not  of 
crystals,  as  is  frequently  the  case  with  minerals  imbedded  in  trap 
neks.  In  Dana's  Mineralogy  it  is  stated  that  chlorastrolite  occurs 
on  the  shores  of  Isle  lloyale,  L.  S.,  in  small  rounded  pebbles  which 
litve  come  from  the  trap  and  are  water-worn.  To  avoid  an  erro- 
BeoQs  impression,  it  should  rather  state  they  arc  found  in  the  trap 
ss  rounded  nodules,  and  become  detached  by  the  breaking  up  of 
the  trap  on  the  shores  of -the  lake. 

Mr.  Thomas  Meehan  referred  to  some  remarks  made  by  him  to 
the  Academy  recently  in  regard  to  variations  in  the  cotyledons 
of  the  peach,  in  which  the  most  striking  fact  was  that  there  was 
s viQltiplication  of  cotyledons  when  there  was  a  plurality  of  em- 
^os,  without  any  increase  in  the  usual  cotyledonous  mass;  and 
win  the  division  of  tliis  mass  no  proportionate  rule  was  adopted 
b  the  apportionment  of  each.  He  said  he  could  not  then  under- 
■teiid  how  this  arrangement  accorded  with  the  general  opinion 
ttst  the  lobes  of  the  dicotyledonous  seed  were  formed  almost 
'bDoltaneously  with  the  origin  of  the  fertilized  vesicles,  but  dared 
^  express  his  doubts  on  that  one  instance  alone.  But  he  had 
now  to  oflTer  for  the  examination  of  the  members  numerous  speci- 
ous of  sprouting  cotyledons  of  QuercuA  rohur  and  Querrus  ru- 
^  which  seemed  to  admit  of  no  other  conclusion  than  that  the 
division  into  cotyledons  was  accomplished  long  after  the  cotyle- 
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donouB  maAB  had  been  shaped  as  we  find  it  finally  developed  in 
the  seed. 

In  the  case  of  Quercua  robur  a  plurality  of  plantlets  fh>m  one 
sprouting  seed  was  not  uncommon.  He  had  found  dozens  in 
a  peck  of  seed.  These  were  usually  in  twos,  but  occasionally 
in  threes.  Of  the  last  he  exhibited  only  one  specimen.  In  all 
these  cases  there  was  no  more  matter  employed  than  if  only  one 
dicotyledonous  seed  had  been  perfected  in  the  nsnal  way.  The 
division  of  the  mass  into  four  or  six  cotyledons  was  rery  arbi- 
trary. In  some  cases  one  cotyledon  would  hare  one-third  the  ' 
whole  to  itself,  the  remaining  being  divided  between  the  rest. 
There  was  also  the  same  irregularity  in  direction.  In  some  cases 
the  division,  after  going  longitudinally  perhaps  one-third  the  dis- 
tance, would  take  a  lateral  direction,  giving  a  broken-off  appear- 
ance to  the  one  cotyledon,  similar  to  the  leaf  of  a  Liriodendron, 
while  the  opposite  division  would  thus  be  left  with  a  thick  gib- 
bous tip.  The  divisions  in  other  cases  would  take  a  somewhat 
spiral  cours^  It  was  evident  that  there  was  little  more  rule  in 
these  divisions  than  there  would  be  in  the  breaking  of  a  piece  of 
glass. 

He  had  examined  a  half  peck  of  sprouting  acorns  of  Querems 
pahtelris  and  another  of  Quercve  macrocarpa,  hut  in  these  he 
could  detect  no  sign  of  variation — each  seed  seemed  cleft  smoothly 
and  directly  through  the  centre  into  two  regularly  equal  halves. 
But  in  Quercun  rubra  there  were  some  remarkable  phenomena. 
Of  these  he  exhibited  numerous  specimens.  In  none  of  them  did 
he  find  a  plurality  of  embryos,  the  interest  was  in  the  division  of 
the  pair  of  cotyledons.  All  the  specimens  of  Quercus  rubra 
examined  had  fissures  extending  from  the  outeide  towards  the 
centre.  These  were  two,  three,  or  four.  In  some  cases  the  fissures 
extcnttod  but  a  mere  line  iiiiJeiilh ;   at  other  tiiiic^i  llicv  wniiUl 
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tion  would  prevent  the  formation  of  such  a  membrane,  especially 
after  the  cells  had  lost  much  of  their  vitality  by  being  converted 
into  depositions  of  starchy  or  other  matter.  Hence  we  found  but 
the  finest  membrane  covering  the  cotyledon  faces. 

He  could  not  understand  how  the  facts  exhibited  accorded  with 
the  early  division  into  cotyledons  by  actual  growth,  as  taught  in 
our  leading  botanical  works.  For  himself,  he  felt  that  botanists 
would  yet  come  to  regard  all  seeds  as  non-cotyledonous  in  their 
early  stages ;  and  that  the  divisions  into  cotyledonous  lobes  was  a 
mechanical  result  determined  in  a  great  measure  by  the  position 
of  the  germinal  vesicle  without  the  cotyledonous  mass. 

Mr.  Meehan  also  referred  to  remarks  he  made  on  a  former  occa- 
sion in  regard  to  the  sensitive  clasping  of  the  stigmatic  divisions 
of  the  pistil  in  Torenia  asiatica.  He  had  since  found  the  same 
phenomenon  in  Mimulus^  Lindernia^  and  Diplacus;  allies  of  the 
Torenia.  He  did  not  know  that  this  irritable  closing  power 
had  been  placed  on  record  anywhere;  but  as  there  were  hybrids  of 
Mimulus  in  cultivation,  the  fact  could  not  but  have  been  noticed 
by  cultivators  at  some  time.  In  Mimulus  the  motion  was  more 
rapid  than  in  others  he  had  tried. 


June  13. 

The  President,  Dr.  Kuschenberoer,  in  the  chair. 
Twenty-seven  members  present. 

The  following  papers  were  offered  for  publication: — 

"Notice  of  a  new  Brachiopod  from  the  Lead-bearing  rocks  at 
Mine  La  Motte,  Mo."    By  F.  B.  Meek. 

"Descriptions  of  three  new  species  of  Exotic  Unionidae."  By 
Isaac  Lea. 

"Descriptions  of  twenty  new  species  of  Unionidae  of  the  United 
States."    By  Isaac  Lea. 

Prof  Cope  made  some  extended  observations  on  the  supposed 
orders  of  Pleclognathi  and  Lophobranchii  of  Cuvier,  of  which  the 
following  is  an  abstract:  He  stated  that,  after  an  examination 
of  their  structure,  he  could  not  regard  them  as  divisions  of  equal 
value  with  the  Physostomi  and  Fhysoclysti^  etc.  He  stated  that 
the  Pleclognathi  are  Physoclysti  in  all  respects,  viz.,  the  relations 
of  the  supra-occipital  to  the  other  cranial  bones,  the  structure  of 
the  scapular  arch,  hyoid  and  branchial  arches,  in  the  relations  of 
the  dorsal  and  ventral  fins,  structure  of  basis  of  caudal  fin,  of 
swim-bladder,  etc.  The  family  Teuthyes^  among  other  Physoclysti^ 
formed  the  nearest  approach  to  them,  and  that  the  coalescence  of 
1871.] 
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the  bones  of  the  maxillary  and  mandibular  arches  is  not  more 
important  than  many  other  stracttirea  found  in  the  same  subclass. 
He  regarded  the  Lophobranchii  as  a  group  having  the  same 
general  afflaities  with  the  Physoclytti,  but  aberrant  with  some 
Other  groups  in  the  possession  of  abdominal  ventral  flns.  It 
was  closely  related  to  another  division  of  the  Phyaoclysti  which 
he  called  the  Hemibranchii,  which  has  ventral  flns,  and  wants 
one  or  more  of  the  outer  series  of  the  superior  pharyngeal  bones, 
besides  other  characters.  This  order  embraces  the  f^alulariidv, 
Centrigcidx,  and  Qaiierotteidm,  and  should  perhaps  include  the 
Lophobranchii  also. 


JUNS  20. 
The  President,  Dr.  Rubchenbebgeb,  in  the  chair. 
Sixteen  members  present. 

The  following  paper  was  presented  for  publication: — 
"Synopsis  of  the  genus  Ghettuma  {Lobivanellua),  with  a  dcecrip* 
tion  of  a  new  species."    By  J.  A.  Ogden. 

June  2T. 
The  President,  Dr.  Kuschenbekoeb,  in  the  chair. 
Twenty -one  members  present. 
The  following  gentlemen  were  elected  members: — ■ 
Fred'k  W.  Endlich,  Edw.  K.  Williams,  and  Fred'k  Gutekimst. 
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BMUFTXOn  OF  HEW  BPECIEB  OF  FOSBILS  FBOM  OHIO  AHI)  OTHSB 

WE8TESN  STATES  AHD  TESBITOBIES. 

BT  F.  B.  MEEK. 

The  Ohio  fossils  described  in  this  paper  are  a  part  of  the  col- 
keUoos  of  the  Geological  Survey  of  that  State,  now  being  prose- 
«ted  under  the  direction  of  Dr.  J.  S.  Newberry.  Full  descrip- 
tkms  and  illastrations  of  these  will  appear  in  the  reports  of  this 
Sinrey.  Those  from  Illinois  will  likewise  be  illustrated  and 
deicribed  in  the  reports  of  the  Survey  of  that  State.  For  the 
Ittter  I  am  under  obligations  to  Mr.  William  Gurley  and  Dr. 
Whislow,  of  Danville,  Illinois. 

The  Melantho  and  Vimparus^  described  at  the  end  of  the  paper, 
belong  to  collections  brought  by  Dr.  Hayden  from  Wyoming 
Territory,  and  were  accidentally  omitted  in  my  preliminary  paper 
woently  published  in  Dr.  Hayden's  report.  They  will  be  figured 
Along  with  the  others  in  his  final  report. 

OHIO  COLLECTIONS. 

FEHESTELLA  DELICATA,  Meek. 

Growing  in  fiat  fiabelliform,  very  finely  reticulated  expansions; 
branches  very  slender,  rigid,  bifurcating,  and  often  nearly  parallel, 
^  gradually  diverging  to  give  room  for  new  ones  formed  by  divi- 
^on ;  dissepiments  about  half  as  thick  as  the  branches,  alternat- 
ing or  opposite,  and  but  little  expanded  at  their  ends  as  seen  on 
^«  non-poriferous  side ;  fenestrules  ver}'  uniform,  oblong,  with 
^^gth  usually  about  one-third  to  one-half  greater  than  their 
'^^adth ;  non-poriferous  side  roughened  by  little  granules ;  pori- 
-t^us  side  with  a  row  of  little  pointed  elevations  along  a  more 
^  less  defined  mesial  ridge  of  each  branch,  pores  comparatively 
^^ge,  alternating  and  numbering  two,  or  occasionally  three,  in 
^h  row  opposite  each  fenestrule,  and  one  generally  exactly  at 
^h  end  of  each  dissepiment. 

Size  of  entire  polyzoum  unknown,  but  it  apparently  attains  a 
■^gth  of  three  inches  or  more ;   number  of  fenestrules  in  0.20 
^ch,  measuring  longitudinally,  three;  ditto,  measuring  trans- 
^rscly,  four. 
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As  seen  od  the  non-poriferous  side,  this  species  closely  re- 
sembles Prof.  McCoy's  figure  of  his  F.  plebeja,  as  represented 
natural  size,  excepting  that  it  forms  a  slightly  finer  network. 
Under  a  magnifier,  however,  it  is  seen  to  diflter  in  having  a  row 
of  little  nodes  along  each  branch,  and  I  have  not  seen  any  longi- 
tudinal Btriee  on  Its  branches,  though  they  probably  exist  on  tbose 
of  perfect  specimens.  The  magnified  figure  of  the  poriferous 
side  of  F.  plebeja  shows  still  more  important  difl'erences,  its  fenes- 
trules  being  proportionally  much  longer,  with  four  or  five  pores 
opposite  each  side.  The  little  nodes  or  projections  along  the 
middle  ridge  of  this  side  of  the  branches  in  our  species  do  not 
exist  in  F.  plebeja,  nor  docs  the  latter  usually  have  a  pore  oppo- 
site the  end  of  each  dissepiment,  as  in  the  species  nndcr  consider- 
ation. 

Locality  and  position.  Lodi,  Ohio.  Waverley  group  of  Lower 
Carboniferous. 

FmODICTTA  (BTICTOFOBA)  CABBOITABIA,  H«k. 
Ramose,  branches  from  their  origin  generally-  nearly  equalling 
the  breadth  of  the  stem  from  which  they  spring  more  or  lees  al- 
ternately and  at  angles  of  about  50°  to  60°;  poriferous  surfaces 
of  each  side  fiattened  convex ;  lateral  margins  sharp  and  smooth ; 
pores  arranged  in  quincunx  so  as  to  form  about  seven  to  nine 
longitudinal  rows  (those  of  each  two  adjacent  rows  alternating), 
and  about  the  same  number  of  pores  may  be  counted  in  each  ob- 
lique row,  very  nearly  or  quite  circular,  and  each  with  a  promi- 
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two  widelj'-separated  horizons  would  doubtless  show  other  differ- 
ences of  details. 

Its  branches  are  narrower,  and  the  number  of  its  longitudinal 
rows  is  less  than  in  the  species  from  the  Corniferous  limestone 
that  I  have  described  under  the  name  P.  Oilberti^  which  also 
differs  in  having  longitudinal  ridges  between  the  rows  of  pores. 

Locality  and  position.  Newark,  Ohio.  Coal-measures  (lower 
part). 

AVICULOPECTEN  8ANDUBKYEN8I8,  Meek. 

Shell  attaining  a  rather  large  size,  strongly  compressed,  very 
nearly  equivalve,  rather  oblique,  somewhat  longer  in  its  antero- 
posterior diameter  than  high;  posterior  margin  rounded  and 
somewhat  produced  below,  and  sloping  upward  and  forward 
above ;  anterior  margin  rounding  obliquely  backward  and  down- 
ward from  the  anterior  ear  into  the  base,  which  is  semiovate, 
being  a  little  more  prominent  behind  than  anteriorly ;  hinge  line 
rather  distinctly  shorter  than  the  entire  antero-posterior  diame- 
ter of  the  valves ;  ears  flat,  subequal,  and  acutely  pointed,  the 
posterior  one  being  shorter  than  the  margin  below,  and  the  ante- 
rior sometimes  longer  than  the  anterior  margin  beneath ;  in  the 
left  valve  both  are  defined  by  somewhat  angular  nearlj'  equal 
marginal  sinuses,  while  in  the  right  valve  the  anterior  one  is 
slightly  concave  and  defined  b}'  a  more  angular  sinus,  from  which 
a  linear  impression  extends  obliquely  upward  to  the  beak,  which 
seems  not  to  project  above  the  cardinal  margin ;  beak  of  left 
valve  slightly  more  convex  than  that  of  the  other,  but  scarcely 
more  prominent,  and  placed  a  little  in  advance  of  the  middle  of 
the  hinge.  Surface  of  left  valve  ornamented  by  numerous  un- 
equal, slender,  radiating  costse  or  thread-like  lines,  that  are  nar- 
rower than  the  spaces  between,  and  obscure  concentric  strise,  only 
the  latter  of  which  are  usually  seen  on  the  ears ;  surface  of  right 
valve  similarly  but  less  distinctly  marked. 

Antero-posterior  diameter  of  a  specimen  under  medium  size,  1.27 
inches;  height,  measuring  at  right  angles  to  the  hinge,  1.20  inches; 
convexity,  about  0.16  inch.  Some  specimens  were,  when  entire, 
evidently  not  less  than  twice  the  linear  dimensions  of  that  from 
which  these  measurements  were  taken. 

As  near  as  can  be  determined  from  Mr.  Conrad's  rather  brief 
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description,  and  his  fignre  of  a  single  rigtit  valve  of  his  Avicuta 
parilis  (Journ.  Acad.  Nat.  Sci.  Philad.,  vol.  8,  pi.  xii.)  fig.  9),  ibe 
species  under  consideration  would  seem  to  be  somewhat  nearly 
allied.  It  has  nearly  the  same  general  outline  and  obliquity,  and 
somewhat  similar  cars,  though  its  anterior  ear  is  proportionally 
shorter,  and  defined  by  an  impressed  line  extending  from  the  ^nos 
obliquely  upward  to  the  beak.  Our  shell  also  differs  in  being 
very  nearly  or  quite  equivalve,  instead  of  having  the  right  valve 
fiat  and  the  left  plano-convex. 

I  know  nothing  of  the  hinge  of  this  shell,  and  therefore  merely 
refer  it  provisionally  to  Aviculopecten.  It  is  rather  more  oblique 
than  the  species  of  that  genus  generally  arc,  and  possibly  it  may 
be  found  to  have  the  internal  characters  of  Plerinea  or  Avicula, 
and  thus  have  to  take  the  name  Plerinea  Sanduskyensia  or  Avi- 
cula  Sanduskyeneie, 

Locality  and  position.  Sandusky  and  Delaware,  Ohio.  Comi- 
ferous  group  of  the  Devonian  series. 

FTZEnriA  (?TXB0lirrE8t|  nSVASKIVaiB,  H»k. 
Shell  small,  longitudinally  subovato  or  tmncato-semiovate, 
about  two-thirds  as  wide  (high)  as  long,  being  wide  behind  and 
narrowing  anteriorly ;  cardinal  margin  straight  or  slightly  curved 
in  outline  behind  the  beaks,  and  about  two-thirds  the  length  of 
the  valves,  very  short  and  declining  in  front  of  the  beaks;  poste- 
rior margin  truncated  so  as  to  intersect  the  hinge  at  an  angle  of 
about  100°,  but  rounding  regularly  into  the  base;  anterior  aide 
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aterior  extremity.  (Right  valve  unknown.)  Length  of  left  valve 

L&5  inch ;  height  (behind  the  middle),  0.35;  convexity,  0.10  inch. 

This  18  one  of  those  peculiar  forms  presenting  an  intermediate 

qpiieaTanoe  between  Avicula^  Pterinea^  and  Pteronites^  but  not 

■graeing  exactly  in  outline  with  well-defined  species  of  any  of 

AMe  groups.    So  far  as  can  be  determined  fVom  casts  of  the  left 

Hhs  only,  it  does  not  appear  to  have  had  the  hinge  teeth  of 

Afokula  or  Pterinea ;  while  it  also  differs  from  the  latter  in  not 

kiTiog  the  posterior  extremity  of  the  hinge  extended  or  acutely 

iBgular,  though  there  is  an  obtusely  angular,  slight  posterior 

iNiil  alation,  which,  however,  is  not  defined  by  any  sinuosity  of 

the  posterior  margin.    From  the  forms  on  which  the  genus  Ptero- 

tilt  was  founded,  it  differs  in  having  the  hinge  a  little  shorter 

ttiB  the  posterior  margin,  and  its  beaks  further  removed  from 

Ike  interior  extremity. 

There  are  probably  several  undefined  genera  among  the  Carboni- 
feoQs  shells  of  this  general  appearance,  that  we  have  not  yet  the 
Mois  of  defining. 

Locality  and  position,  Newark,  Ohio.  Waverley  group  of  the 
bwer  Carboniferous  series. 

CTPBI0ABDIHA1  CAEBOHABIA,  Meek. 

Shell  small,  longitudinally  oval,  less  than  twice  as  long  as  high, 
the  widest  (highest)  part  being  under  the  posterior  extremity  of 
the  hinge;  rather  gibbous,  with  often  a  shallow  undefined  impres- 
•ha  or  slight  concavity  extending  from  the  beaks  obliquely  back- 
vvd  and  downward  to  near  the  middle  of  the  basal  margin  ;  pos- 
terior side  rounded  below  the  middle,  and  somewhat  straightened 
•sd  sloping  up  obliquely  forward  to  the  posterior  extremity  of  the 
Uttge ;  anterior  side  extremely  short  and  more  or  less  rounded ; 
ttidinal  margin  nearly  straight  or  slightly  arched,  and  about  two- 
ttirds  the  length  of  the  valves,  sometimes  showing  a  very  faint 
Mipression,  or  tendency  to  become  a  little  alate  behind ;  base  most 
fominent  posteriorly,  and  gently  ascending  forward,  with  a  more 
^bss  defined  broad  sinuosity  along  the  middle ;  beaks  extremely 
Miqae,  terminal,  and  so  little  prominent  as  scarcely  to  project 
itjrond  the  rounded  outline  of  the  anterior  end.  Surface  orna- 
mented by  about  twenty,  very  regulnrl}*  disposed,  subimbricating 
luftiose  of  growth. 
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Length,  0.56  inch;  height,  0.34  inch;  convexity,  Rbont  O.IT 
inch. 

This  little  shell  agrees  very  nearly,'in  size,  form,  and  ornamen- 
tation, with  the  typical  forms  of  the  group  for  nhich  the  name 
Cypricardina  was  proposed,  excepting  perhaps  the  fine  sculptur- 
ing seen  lietween  the  larger  regularly  disposed  lamiaa  of  growth 
in  those  sbella,  though  even  these  markings  may  possibly  exist  on 
well-preserved  specimens  of  our  species. 

In  regard  to  the  hinge  of  the  typical  species  of  Cypricardina, 
nothing  is  known.  In  the  shell  here  described,  however,  one  of 
the  casts  shows  a  moderately  well  developed  hinge  plate,  with 
one  linear  tooth  in  one  valve,  and  two  in  the  other,  running  nearly 
parallel  with  the  cardinal  margin  along  its  entire  length,  and  at 
the  posterior  end  of  the  binge  one  or  two  shorter  linear  teeth 
parallel  to  and  beneath  the  others ;  while  at  the  anterior  end  of 
the  hinge,  in  the  right  valve,  there  is  one  very  small,  slightly 
oval  tooth,  fitting  between  two  similar  minute  teeth  in  the  left 
valve.  These  little  teeth  are  slightly  compressed  from  above  and 
below,  and  range  with  their  longer  diameter  nearly  parallel  to  the 
binge  margin.  No  cardinal  area  can  be  seen,  though  there  may 
have  been  a  very  small  narrow  one  immediately  between  the 
beaks,  as  there  is  no  cavity  seen  in  the  binge  margin  for  an  inter- 
nal  cartilage.  The  muscular  and  pollial  impressions  are  so  faintly 
marked  that  no  traces  of  them  have  been  seen  on  the  casts  of 
the  interior. 

c  of  thp 
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If  Cypricardina  should  be  found  to  have  a  differently  con- 
bmcted  hinge,  I  would  propose  for  the  group  of  which  the 
peeies  here  described  might  be  regarded  as  the  type,  the  name 
ilynopleura,  in  allusion  to  its  very  regular  concentric  costae  or 
iins  of  growth.  It  is  still  possible,  however,  that  this  group 
be  found  too  nearly  allied  to  Cypricarditea  to  stand  as  a 
ikthnct  full  genus ;  if  so,  the  name  of  the  species  under  cou- 
ridftratlon  would  have  to  be  written  CypricarditcB  (Synopleura) 
mrhonaria. 
Locality  and  position.    Newark,  Ohio.    Lower  Coal-measures.  ^ 

8CHIZ0DU8  M EDIHAEK8I8,  Meek. 

Shell  of  medium  size,  subtrigonal,  moderately  convex  above 
^1k  middle  and  cuneate  below,  somewhat  longer  than  high ;  an- 
Ivior  side  rounded;  basal  margin  somewhat  straightened  or 
fKghUy  convex  in  outline  along  the  middle,  rounded  up  regularly 
ll  front  and  more  abruptly  behind ;  dorsal  outline  sloping  nearly 
M  light  angles  from  the  beaks  toward  the  extremities,  the  ante- 
ibr  slope  being  more  abrupt  than  the  other ;  posterior  side  longer 
ttto  the  anterior,  sloping  with  a  more  or  less  convex  or  subtrun- 
Ute  outline  above,  and  very  narrowly  rounded  below;  beaks 
ather  prominent,  pointed,  located  a  little  in  advance  of  the 
■iddle;  posterior  umbonal  slopes  rather  prominently  rounded  or 
nbiogular  from  the  beaks  obliquely  to  the  posterior  basal  ex- 
tnmity.  Surface  nearly  smooth,  or  only  showing  fine  lines  of 
|Riwtb. 

Length,  1  inch  ;  height,  0.82  inch ;  convexity,  0.44  inch. 

This  species  has  been  supposed  to  be  identical  with,  or  nearly 
nialed  to,  a  New  York  Chemung  form,  which  was,  I  believe,  de- 
Mribed  by  Mr.  Conrad  under  the  name  Nuculites  Chemungensis, 
Iletrtainly  differs,  however,  materially  in  form  from  that  shell  as 
ifind  and  described  by  Mr.  Conrad  in  vol.  viii.  of  the  Journ.  Acad. 
Vat  ScL  Philad.,  and  might  with  as  much  propriety  be  identified 
^  western  Coal-measure  species,  ranging  even  up  into  beds 
ttferred  by  some  to  the  Permian.  One  of  these,  described  by  Prof. 
Swallow  under  the  name  Cypricardiaf  Wlieeleri  (Trans.  St.  Louis 
Acid.  Sci.,  vol.  ii.  p.  96, 18G2),  and  figured  by  Prof.  Geinitz  under 
^name  Schizodus  obscurus^'m  his  "Carbonformation  und  Dyas 
^  Nebraska,"  agrees  more  uearl}'  in  form,  but  differs  in  being 
^dedly  more  depressed,  with  less  elevated  beaks,  and  a  more 
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truncated  posterior  outline.  It  aleo  differs  ttom  the  sbell  under 
consideration,  in  being  sometimes  a  little  sinuous  on  tbe  poste- 
rior basal  margin.  Another  Coal-measure  form  figured  by  Prof. 
Qeinitz,  under  the  name  Schizodaa  Roseictia,  is  in  some  respects 
still  more  nearly  like  our  shell,  but  differs  in  other  charaotera. 

As  difficult  as  it  certainly  sometimes  is  to  separate  closely 
allied  species  of  this  genus,  I  cannot  think  that  we  ougbt  to 
rerer  to  tbe  same  species  forms  found  occupying  such  widely  dif- 
ferent horizons  as  tbe  Chemung  group  of  the  Devonian,  and  the 
Waverley  group  and  Coal-measure  of  the  Carboniferous;  on  the 
contrary,  it  seems  to  me  that  we  ought  to  regard  them  as  distinct 
species,  although  it  may  not  be  easy,  in  all  cases,  to  point  out 
well-defined  distinctions  in  the  fossilized  shells. 

Locality/  and  position.  Medina,  Ohio.  Waverley  group  of  tiie 
Lower  Carboniferous. 

SCEIZODXri  BUBiaUHHIALia,  U«k. 
Shell  trigonal-subovate,  about  once  and  a  half  as  long  as  high, 
ratlier  convex ;  basal  margin  more  or  less  nearly  semicircular  in 
outline,  rounding  up  regularly  in  f^ont  and  abruptly  behind ;  an- 
terior side  short,  rounded  or  subtruneate ;  posterior  side  some* 
what  extended,  rounded  below,  and  slanting  very  obliquely  for- 
ward and  upward  above  to  the  posterior  extremity  of  the  hinge, 
which  is  short  and  a  little  straightened ;  posterior  umbonal  slopes 
prominently  rounded ;   bealta   somewhat  depressed  and  usually 
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ALL0BI8M A  WIHCHELLI,  Meek. 

Sliell  of  about  medium  size,  elongate  subelliptic,  the  length 
ifaig  equal  to  about  three  and  a  half  times  the  height,  moderately 
mrex;  posterior  extremity  a  little  gaping,  obliquely  subtrun- 
Htod  aboTe  and  narrowlj'  rounded  below  the  middle;  anterior 
ilraiiiity  extremely  short,  closed,  concave  in  outline  obliquely 
bvward  and  downward  from  the  beaks  above,  to  the  lower 
■d  of  the  lunule,  where  it  is  subangular,  and  from  this  point 
imding  off  obliquely  into  the  base ;  ventral  margin  forming  a 
knad,  gentle  curve,  but  generally  somewhat  straightened,  and 
Maeiimes  fkintly  sinuous  near  the  middle ;  dorsal  margin  nearly 
Unight,  or  a  little  concave  in  outline,  and  showing  the  usual  in- 
iMtioD,  which  forms  a  lanceolate  escutcheon  with  a  slight  ridge 
M  etch  side,  from  the  beaks  to  the  posterior  extremity  of  the 
Unge,  which  equals  about  three-fourths  the  entire  length  of  the 
ydftB]  beaks  much  depressed,  very  oblique,  incurved,  and 
betted  onl}-  about  one-fourteenth  the  entire  length  of  the  shell 
from  the  anterior  extremity ;  posterior  umbonal  slopes  merely 
lOiDewhat  prominently  rounded;  anterior  umbonal  slopes  gene- 
nUj  subangular  near  the  beaks,  and  sometimes  this  prominence 
il  obscurely  continued  as  a  faint  rounded  ridge  obliquely  back- 
vard  and  downward  to  a  point  a  little  in  advance  of  the  middle 
€f  the  base.  Surface  ornamented  with  concentric  lines  and  ridges 
tf  growth,  that  generally  assume  the  character  of  little  regular 
tiiakles  on  the  umboncs.  Lunule  small,  rather  deep,  moderately 
^  defined,  and  obovate  in  form. 

Length  of  a  mature  specimen,  1.74  inches;  height  to  middle  of 
donal  side,  0.83  inch;  do.  to  horizon  of  beaks,  0.87  inch;  con- 
vexity, 0.70  inch;  length  of  hinge  line,  1.17  inches. 

This  is  a  very  neat,  symmetrical  species,  often  found  in  an  excel- 
k&t  state  of  preservation  as  casts  of  the  exterior  showing  per- 
kttlj  the  form  and  surface-markings,  excepting  the  fine  granula- 
tloM  usually,  if  not  alwa3's,  existing  in  species  of  this  genus. 
Like  other  species  of  the  group,  it  varies  more  or  less  in  form, 
•ome  individuals  being  proportionally  shorter  and  higher  than 
^^hers.  In  size  and  general  appearance  it  closely  resembles  A. 
^wUa  of  McChesney,  from  the  Chester  group.  It  does  not  re- 
iemble  the  particular  variciy  of  that  shell,  however,  figured  by 
^^t  McChesney,  so  nearly  as  it  does  what  I  have  always  believed 
I8tl.] 
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to  be  tbe  usual  form  of  the  same,  his  typical  apecimen  having  the 
beaks  more  prominent  and  farther  removed  from  the  anterior  end 
than  in  the  more  normal  form  of  the  species,  nod  its  dorsal  out- 
line straighter  and  more  sloping  posteriorly,  with  the  valres  more 
compressed.  Compared  with  specimens  that  I  have  referred  to, 
A.  clavata  from  the  Chester  group  of  West  Tirginia,  collected  by 
Prof.  Stevenson,  our  Waverley  species  are  found  to  agree  very 
nearly  with  some  individuals  of  the  latter,  thongh  it  always  has 
its  ridges  of  growth  less  strongly  defined  and  more  irregolar,  and 
its  anterior  basal  margin  usually  more  oblique.  It  also  differs  in 
the  possession  of  an  anterior  umbonal  ridge  extending  from  the 
beaks  obliquely  backward  and  downward  nearly  or  quite  to  the 
basal  margin  a  little  in  advance  of  the  middle. 

The  spcciQc  name  is  given  in  honor  of  Prof.  A.  Wincbell,  the 
able  State  geologist  of  Michigan,  who  has  described  maliy  fossils 
from  the  same  horizon  in  the  western  States. 

Locality  and  position.  Rushville  and  Newark,  Ohio.  Upper 
part  of  the  Waverley  group  of  tbe  Lower  Carboniferous. 

ALLOBIBKA  TEVTBIOBA,  Uttk. 
Shell  eubovate,  the  length  being  about  once  and  a  half  the 
height,  moderately  convex ;  posterior  margin  obliquely  subtrun- 
cated  above,  and  narrowly  rounded  or  subangular  near  the  middle, 
thence  sloping  obliquely  under  and  forward;  base  rather  deeply 
and  somewhat  irregularly  rounded,  the  most  prominent  part  being 


NATURAL  SCIENCES  OF   PHILADELPHIA.  169 

Dge,  1  inch.    Another  specimen,  1.54  inches  in  length,  has  a 
nivexity  of  0.75  inch. 

It  is  barely  possible  that  this  may  be  a  variety  of  the  last,  but 

i  I  have  before  me  ten  good  specimens  of  that  shell,  and  two  of 

be  form  under  consideration,  and  there  are  among  them  no  inter- 

•adiate  gradations  between  the  two  forms,  I  can  bat  regard  them 

II  distinct  species.    The  shell  here  described  differs  from  the  last, 

vitti  which  it  was  foand  associated,  in  being  proportionally 

dsddedly  shorter  and  wider  (higher),  as  well  as  in  having  its  ven- 

tnl  margin  much  more  prominent  or  deeply  rounded  in  the  cen- 

tnl  region.    Its  beaks  are  also  less  oblique,  rather  more  promi- 

it,  and  proportionally  farther  from  the  anterior  end.    It  shows 

finint  traces  of  a  similar  anterior  oblique  umbonal  ridge  to 

titt  seen  in  the  preceding  species,  but  it  is  less  distinct,  and  does 

lot  show  so  decided  a  tendency  to  become  angular  at  the  beaks. 

Locality  and  position,    Rushville,  Ohio.    Waverley  group. 

PLATT0ST0MA1  TBI00H08T0MA,  Meek. 

Shell  strongly  depressed  or  subdiscoid,  with  the  periphery  an- 
|Qlar;  spire  so  low  that  the  shell  is  less  convex  above  than  below 
tfce  periphery ;  volutions  three,  very  rapidly  increasing  in  size, 
ftiticalarly  in  breadth,  merely  with  an  outward  slope  above ;  last 
Mhtrge  and  compressed  convex,  but  not  much  projecting  below, 
i little  declining  near  the  aperture  on  the  inner  side  above ;  suture 
Bmst;  aperture  large,  subtrigonal,  with  breadth  greater  than 
Ugiit ;  lip  extended  forward  on  the  inner  side  above,  and  appa- 
luitly  very  oblique.     (Surface  marking  unknown.) 

Breadth  1.35  inches ;  height  about  0.60  inch. 

I  tm  not  sure  that  this  is  a  true  Platyostoma.  It  is  far  more 
depressed  in  form  than  an}'  of  the  described  species  of  that  genus, 
iid, Judging  from  some  faint  undulations  on  the  cast  apparently 
Mrretponding  to  the  direction  of  the  lines  of  growth  on  the  upper 
iid  lower  sides  of  the  body  volution,  these  lines  would  seem  to 
k»Te  curved  strongl}-  backward  in  passing  outward  toward  the 
periphery,  thus  indicating  the  presence  of  a  rather  deep,  broad 
(inoosity  of  the  lip  at  the  termination  of  the  peripheral  angle.  If 
ttisis  the  real  direction  of  the  lines  of  growth,  it  would  probably 
b*  nearer  correct  to  call  the  species  Pleurotomaria  irigonoslomn  ; 
^i  as  there  is  do  appearance  of  a  band  on  the  periphery,  and  the 
'hiei  of  growth  are  not  certainly  known  to  describe  these  curves, 

Iftl.]  PART  II 12 
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I  hftve  concluded  to  place  it  provisionally  in  the  genna  Platyot- 
toma. 

I  should  perhaps  remark  here,  that  this  is  oertainly  not  a  de- 
pressed Tariety  of  Platyonloma  Niagarenais ;  and  the  specimens 
clearly  show  that  tUey  have  not  been  accidentally  compressed.  In 
internal  casts  there  is  a  small  umbilical  perforation,  but  this  was 
probably  occupied  by  the  columella,  beforu  the  shell  itself  was 
dissolved  away. 

Locality  and  position.  Yellow  Springs,  Ohio.  Niag;ara  group 
of  Upper  Silurian. 

PLATTOZBU  (OBTHOITTCHIAT)  LODUVBE,  U»Ii. 
Shell  rather  smalt,  non-apiral,  or  merely  having  the  foAa  of 
rapidly  expanding  cone,  with  a  backward  obliquity  that  brings 
the  apex  nearly  over  the  posterior  margin ;  lateral  slopes  nearly 
straight  or  slightly  concave,  and  converging  to  the  apex  at  an 
angle  of  about  SO";  posterior  side  vertical  and  a  little  concave  in 
outline;  anterior  slope  somewhat  more  than  twice  as  long  as  the 
height  of  the  posterior  side,  moderately  convex  in  outline,  and 
provided  with  a  ridge  or  obtuse  carina  along  its  entire  length; 
aperture  oval  suborbicular,  being  slightly  longer  than  wide;  lip  a 
little  sinuous  anteriorly,  immediately  on  one  or  both  aides  of  the 
termination  of  the  central  ridge  of  the  anterior  slope,  which  ridge 
is  thus  made  to  terminate  in  a  little  projection  of  the  margin. 
Surface  marked  by  fine  lines  of  growth,  most  distinct  on  the  an- 
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volume  of  the  Palaeontology  of  New  York,  from  the  Oriskany 
Sandstone,  under  the  name  Gyrtolites  expansus^  excepting  that  its 
apex  is  not  so  alternate.  Although  possibly  not  a  true  PlatyceraSy 
it  seems  to  be  more  nearly  allied  to  the  section  of  the  same  for 
which  the  name  Orthonychia  has  been  proposed  than  to  Gyrtolites^ 
which  was  founded  on  a  very  different  type  (C.  ornatus^  Con.), 
with  a  very  peculiar  style  of  ornamentation.  In  its  surface  mark- 
ings our  shell  agrees  with  Platyceras,  in  being  merely  marked 
with  fine  lines  of  growth  more  or  less  undulated  on  the  anterior 
slope,  with  traces  of  very  obscure  radiating  striae,  which  latter, 
with  its  non-spiral  form,  indicate  relations  to  the  section  Ortho- 
nychia, It  therefore  bears  the  same  relations  to  the  elongated 
forms  of  Orthonychia  that  the  depressed,  rapidly  expanded  species 
of  PlatyceraSj  such  as  P.  ohscurum^  bear  to  the  typical  forms  of 
the  genus. 

Locality   and  position.    Lodi,  Ohio.    Waverley  group  of  the 
Lower  Carboniferous  series. 


PLATTCEBA8  TOBTUM ,  Meek. 

Shell  very  thin,  dextral,  attaining  a  medium  size ;  in  young 
specimens  composed  of  about  one  and  a  half  to  two  volutions 
subglobose,  these  first  turns  being  contiguous,  rounded  and  rapidly 
increasing  in  size,  after  which  the  next  turn,  which  composes  the 
larger  part  of  the  shell,  becomes  free,  very  oblique,  and  increases 
little  in  size  toward  the  aperture,  thus  making  the  entire  form 
very  obliquely  subrhombic;  body  volution  a  little  flattened  on 
the  upper  slope,  subangular  above,  and  somewhat  prominently 
rounded  near  and  below  the  middle;  aperture  apparently  oval 
suborbicular ;  lip  without  sinus ;  surface  without  plications,  and 
with  only  moderately  distinct  lines  of  growth. 

Length,  1.36  inches;  breadth,  1  inch;  breadth  of  aperture,  0.80 
inch;  height  of  aperture,  0.82  inch. 

I  have  long  been  familiar  with  casts  of  this  shell  in  the  collec- 
tions of  the  Illinois  Surve}',  but  as  they  were  only  casts  of  the 
interior,  I  had  some  doubts  whether  they  might  not  be  from  dis- 
torted specimens  of  some  of  the  other  Gasteropoda  already  de- 
scribed. The  specimens  from  which  the  above  description  was 
made  out,  however,  retain  the  shell  itself,  and  show  that  it  is  a 
true  Platyceras.  Specifically  it  is  more  nearly  allied  to  some  of 
1871.] 
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the  noQ-plicated  varietiea  of  the  N.Tork  Upper  Silariui  P,  apiraU, 
than  it  ia  to  any  of  the  other  CarboniferouB  species  known  to  me, 
though  its  first  two  rolutiona  are  more  compactly  coiled  to^jether 
than  those  of  that  specice. 

Locality  and  position.  Greentown,  Snmroit  Co^  Ohio.  Cotl- 
measures. 

EOLOFEA  (CTCLOBA)  VAVA.  HmIi. 

Shell  very  small,  subglobose,  wider  than  high ;  spire  much  de- 
pressed ;  volutions  three,  rounded,  iucreasing  rapidly  in  size,  so 
that  the  last  one  forms  the  larger  part  of  the  shell ;  sutare  deep 
or  almost  channelled ;  surface  smooth ;  umbilicus  small ;  aperture 
subcircular ;  lip  simple. 

Height  of  the  largest  specimen  seen,  0.05  inch ;  breadth,  0.0T 
inch. 

This  little  shell  seems  to  be  quite  abundant,  and  from  the  fact 
that  the  larger  specimens  present  considerable  unifonnity  of  size 
and  general  appearance,  I  can  scarcely  doubt  that  they  are  adults. 
It  will  probably  fall  into  the  genus  Cyclora,  Hall  (Am.  Jonr.  Sci. 
and  Arts,  vol.xlviii.  p.  294, 1845),  and  would  seem  to  agree  closely 
in  size  and  form,  as  near  as  can  be  determined  from  a  description 
alone,  with  the  typical  species  C.  minuta.  So  far  as  I  have  been 
able  to  determine,  its  inner  lip,  however,  does  not  appear  to  be 
reflected  over  the  minute  umbilicus,  as  is  said  to  be  the  case  in 
that  shell.    The  C.  minula  came  from  the  Cincinnati  group  at 
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strise  gradually  increase  in  size,  and  become  more  irregular  in 
their  arrangement,  but  soon  pass  above  into  very  regular  larger 
transverse  lines,  separated  by  spaces  about  twice  as  wide  as  the 
lines  themselves.  These  spaces  gradually  increase  in  breadth, 
until  they  become  five  or  six  times  as  wide  as  the  lines,  above 
which  point  they  continue  very  regular  in  their  arrangement, 
about  four  of  the  lines  and  three  of  the  intervening  spaces  occu- 
pying a  space  of  0.10  inch.  Near  the  smaller  end,  the  flattened 
spaces  show  what  appear  to  be  impressions  of  septa  made  visible 
through  the  thin  shell  by  pressure.  Two  of  these  occupy  a  space 
of  0.10  inch. 

As  it  is  seen  flattened  in  the  matrix,  the  very  regular  transverse 
lines  on  this  fossil  give  it  somewhat  the  appearance  of  an  attenu- 
ated Gonularia  ;  but  as  it  shows  no  indications  whatever  of  longi- 
tudinal angles  or  furrows,  it  cannot  belong  to  that  genus,  from 
which  it  also  diflfers  in  texture,  though  I  am  not  quite  sure  that 
it  is  an  Orthoceras.  It  will  be  readily  distinguished  by  its  surface- 
markings  alone,  from  any  species  of  the  latter  genus  hitherto 
described  from  our  Coal-measures.  In  its  surface-markings,  it 
bears  some  resemblance  to  Dentalium  cinctum^  de  Koninck  (Am. 
Foss.  Belg.,  pi.  xxii..  Fig.  3),  which  Prof,  de  Koninck  afterwards 
refers  to  the  genus  Orthoceras.  Our  shell,  however,  is  much 
more  rapidl}''  tapering,  and  straight  instead  of  arched. 

Locality  and  position.    Newark,  Ohio.    Lower  Coal-measures, 

ILLINOIS  COLLECTIONS. 

'8TBEPTACI8  WHITFIELDI,  Meek. 

Shell  small,  elongated,  slender,  and  very  gradually  tapering ; 
volutions  nine  or  ten,  increasing  gradually  and  regularly  in  size ; 
first  or  embryonic  turn  minute,  planorbicular  and  standing  edge 
upward;  succeeding  turns  convex  and  obliquely  coiled;  suture 
deep  and  very  oblique;  aperture  ovate.     Surface  smooth. 

Length,  O.IG  inch;  breadth,  0.04  inch;  slopes  of  spire  straight, 
with  a  divergence  of  about  thirteen  degrees. 

This  little  shell  agrees  so  nearly  with  those  Tertiary  species  on 
which  Deshayes  founded  his  genus  Aciculina^  that  I  am  strongly 

*  I  referred  this  shell  to  Acicultna,  Desh.,  in  MS.;  but  as  that  name  was 
preoccupied,  I  propose  for  our  type  the  name  StreptdcU, 
[187L 
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inclined  to  think  it  belongs  to  that  groap.  It  has  exactly  the 
form,  size,  surface,  aperture,  and  lip,  and  even  the  iriegolarity,  of 
the  embryonic  rolntions  seen  in  Aciculina;  while  the  only  differ- 
ence I  have  been  able  to  see  is,  that  its  embryonic  tama,  instead 
of  forming  a  minute  cone  turned  to  one  side  at  right  angles  to 
the  longitudinal  axis  of  the  body  of  tbe  shell,  have  the  form  of 
a  Planorbis  standing  edge  upward.  Whether  or  not  this  slight 
peculiarity  in  the  minute  apex  may  have  been  accompanied  by 
some  important  difference  in  tbe  structure  of  tbe  animal,  it  is  of 
course  impossible  to  say. 

The  specific  name  is  given  in  honor  of  R.  P.  Whitfield,  Esq.,  of 
Albany,  New  York, 

Locality  and  position.  Danville,  Illinois,  where  it  occurs  with 
many  other  smt^l  shells  of  the  Coal-meaBures,  in  a  bed  of  shale 
immediately  over  the  coal-mine  of  that  place. 

lOXOITElU  ATTOnmriL,  m.  BEKCOBTATA- 

Chemnittia  attennata,  Stevens,  185S,  Am.  Joum.  8ci.,  vol.  xzv.  (Sec. 
BerieB),  p.  3S9.— (Not  Lcxonema  att«nvata,  Hall,  1859.) 

Shell  very  small,  elongate-conical,  somewhat  more  tapering 
above  than  below  the  middle ;  volutions  about  twelve,  slightly 
convex  and  increasing  gradually  in  size  fVom  the  apex,  tbe  last 
one  being  rounded  and  not  larger  in  proportion  to  tbe  regular 
hicreaae  of  the  whole  than  the  others ;  suture  distinct ;  aperture 
ovate,  scarcely  equalling  one-fourth  tbe  entire  length  of  the  shell. 
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One  of  the  specimens  of  this  species  shows  some  indications  of 

liaving  the  immediate  apical  turn,  as  it  were,  very  slightly  un- 

eoiled,  from  which  I  am  inclined  to  suspect  that  its  embryonic 

Tolution  may  have  been  reversed.    This  and  the  very  small  size 

of  the  species  seem  to  separate  it  from  the  typical  Loxonemas 

md  approximate  it  to  Turhonilla.    If  its  apex  really  was  r^ 

^wsed,  it  should  be  placed  in  the  latter  genus,  with  the  name 

written  Turhonilla  attenuata  var.  semicoatata. 
LocalUy  and  position.     Shale  over  the  coal-bed  at  Danville, 

lUinoifl. 

miBCHISOKIA  OBSOLETE,  Meek. 

Shell  small,  conical;  spire  moderately  prominent,  with  lateral 
ilopes,  straight,  or  sometimes  very  slightly  concave  a  little  above 
the  middle,  rather  attenuated  near  the  apex ;  volutions  about  ten, 
compactly  coiled,  and  regularly  and  gradually  increasing  in  size 
from  the  apex,  compressed  convex ;  last  one  not  enlarged,  or  more 
produced  below  than  in  proportion  to  the  general  increase  in  the 
nxe  of  the  others,  somewhat  prominently  rounded,  but  not  even 
Mbangular  below  the  middle;  aperture  subrhombic,  being  a 
little  longer  than  wide,  angular  above,  apparently  angular  or  ef- 
ftue  on  the  inner  side  below,  and  rather  abruptly  rounded  on  the 
outer  side  below  the  middle,  while  the  arcuate  character  of  the 
cotomella  gives  a  rounded  appearance  to  the  middle  of  the  inner 
tide;  suture  deeply  impressed;  spiral  band  very  obscure,  being 
bt,  even  with  the  surface,  and  only  defined  by  the  faintest  possi- 
ble impressed  line  along  its  upper  and  lower  margins.  Surface 
*lnoit  entirely  smooth,  but  showing,  when  closely  examined,  very 
obicure  traces  of  marks  of  growth  curving  strongly  backward  as 
^h«]r  approach  the  spiral  band,  which  passes  around  rather  less 
Uin  its  own  breadth  above  the  suture  on  the  volutions  of  the  spire. 

Length  of  largest  specimen,  0.95  inch ;  breadth,  0.3*7  inch. 

This  species  will  be  at  once  distinguished  from  the  last,  by  its 
Sorter  and  more  compactly  coiled  volutions,  and  almost  entirely 
smooth  surface,  on  which  no  traces  of  revolving  lines,  or  of  the 
dietiact  regular  lines  seen  on  that  shell,  occur.  It  also  wants 
the  impressed  line  immediately  below  the  suture  of  M.  loxone- 
"^e^.  It  is  very  peculiar  in  having  the  revolving  band  almost 
entirely  obsolete. 

LocalUy  and  position^  same  as  last. 
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FLEmOTOKAXIA  TEZTILIOKRA,  Hoak. 

Shell  attaining  a  medium  or  somewhat  larger  size,  turbinate  or 
rhombic,  suboval  in  general  outline,  with  height  a  little  greater 
than  the  breadth ;  apire  depressed  conical;  volutions  four  or  five, 
flattened  exactly  on  a  line  with  the  slope  of  the  spire  from  the  apex 
to  near  the  middlo  of  the  last  turn,  vhere  there  is  more  or  less 
defined  angle;  last  turn  large,  somewhat  ventricose  below  the 
angle,  and  produced  so  as  to  make  this  angle  near  the  middle  of 
the  entire  bulk  of  the  shell ;  umbilical  region  a  little  excavated, 
the  excavation  apparently  being  continued  as  a  small  perforation 
up  into  the  axis;  aperture,  as  inferred  from  sections  of  the  body 
volution,  obliquely  rhombic-oval ;  suture  merely  linear,  or  some- 
times very  narrowly  channelled  between  the  middle  volutions; 
spiral  band  occupying,  and  slightly  truncating,  the  angle  of  the 
body  volution,  where  it  is  flat  or  a  little  concave,  and  passing 
around  immediately  above  the  suture  on  the  volutions  of  the 
sphere,  excepting  on  some  of  the  upper  turns,  where  it  seems  to 
sink  nearly  or  quite  below  the  suture  line.  Surface  very  neatly 
cancellated  by  distinct,  regular,  curved,  threadlike  transverse  and 
revolving  lines,  of  about  equal  size  and  distance  apart,  the  former 
becoming  much  flner  and  arched  backward  in  crossing  the  band. 

Height  of  a  large  specimen,  1.42  inches ;  breadth  of  revolving 
band  on  body  volution,  0.10  inch ;  angle  of  spire,  70°  to  80°. 

I  was  for  some  time  inclined  to  think  this  might  be  the  form 
dcscrUuM?  hv  Ih-.WIiitf  :(iul  Mr,  WliitliiLl.  fiMm  tijc  =nijie  hon;;on 
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Locality  and  position,  Medina,  Ohio.  Waverley  group  of  the 
Carboniferous,  where  it  seems  to  be  quite  abundant. 

PLEXTBOTOM ABIA  GUBLEYI.  Meek. 

Shell  small,  with  breadth  somewhat  greater  than  its  height; 
(pira  depressed-conical,  slightly  obtuse  at  the  immediate  apex ; 
rolntioDS  five  and  a  half,  convex,  and  near  the  apex  rounded,  but 
Mcoming  nearly  rectangular  farther  down,  the  angle  being  at  the 
■iddle  of  those  of  the  spire,  and  passing  around  above  the  middle 
)f  the  body  whorl,  which  is  rather  convex  but  not  much  produced 
Mow;  upper  side  of  all  the  volutions  (excepting  the  rounded  ones 
Ntr  the  apex)  sloping  a  little  and  flattened  or  slightly  concave 
Ihrnitlinear  revolving  carina  just  below  the  suture,  outward  to  the 
BMiial  angle,  below  which  the  outer  side  is  vertically  flattened  and 
moolh ;  suture  canaliculate ;  revolving  band  very  narrow,  rather 
iiftinctly  concave,  with  a  linear  ridge  or  minute  carina  along  each 
Bttrgin  passing  around  upon  *  or  just  above  the  mesial  angle; 
mbilicus  very  small.  Surface  on  the  inner  side  of  the  body  vo- 
lition ornamented  by  about  fourteen  distinct  raised  revolving 
Soei,  the  upper  of  which  are  somewliat  larger  than  the  others, 
tod  on  the  upper  slope  above  the  mesial  angle,  by  three  or  four 
^ry  small  revolving  lines ;  while  the  small  rounded  whorls  near 
the  apex  are  each  occupied  b}-  about  six  revolving  lines  ;  striae  of 
powth  very  minute,  and,  on  the  upper  slope  and  flattened  outer 
We  of  the  whorls,  very  strongly  and  abruptly  curved  backward  to 
ihe  band,  so  as  to  indicate  an  unusually  profound,  rapidly  widen- 
*g  ainus  in  the  lip.  Aperture  wider  than  high,  and  obliquely 
Mibrhombic  in  form. 

Height,  0.17  inch  ;  breadth,  0.20  inch  ;  slopes  of  spire  straight; 
liTergence  of  same  nearly  rectangular. 

This  little  shell  has  mucli  the  form  and  general  appearance  of 
P.  Orayvillensis^  N.  &  P.,  but  may  be  distinguished  at  a  glance 
^y  the  differences  in  the  details  of  its  sculpturing ;  and  particu- 
*Hy  by  the  smooth  vertically  flattened  outer  side  of  its  volutions, 
^  which  the  lines  of  growth  are  seen,  by  the  aid  of  a  magnifier, 
^  be  much  more  obliquelj-  curved  backward  than  tliose  on  the 
^rresponding  part  of  P,  Grmjiune7)iiis.  It  must  be  very  rare,  as 
^  ksre  seen  only  the  single  typical  specimen  among  all  of  the  Coal- 
"^Haore  fossils  of  the  western  States  and  Territories  that  have 
^er  come  under  my  observation. 
1871.] 
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The  typical  specimen  is  beautifully  mineralized  by  brilliant  iron 
pyrites,  and  was  discovered  by  Mr.  William  Qurley,  of  Danville, 
Illinois,  in  honor  of  whom  I  have  named  the  species. 

Locality  and  position.  From  the  sliale  over  the  Danville  coal- 
bed,  Danville,  Illinois. 


COLLECTIONS  FROM  MISSOURI,  WYOMING,  TEXAS,  ka. 
ATICULO?ECTEVt  WHLUMI,  HmIc. 
Shell  small,  subcircnlar,  convex  lenticular  not  oblique;  bingfl 
shorter  than  the  antero-posterior  diameter  of  the  valves;  anterior 
and  posterior  margins  rounding  regularly  into  the  rounded  base; 
beaks  a  little  nearer  the  posterior  than  the  anterior  extremity  of 
the  binge.  Right  valve  rather  distinctly  convex,  the  greatest 
convexity  being  in  the  middle;  anterior  ear  of  moderate  size, 
aborter  than  the  anterior  margin,  rather  acutely  rounded  at  the 
extremity,  compressed  so  as  to  be  distinctly  separated  from  the 
swell  of  the  umbo,  and  defined  from  the  margin  below,  by  a  mode- 
rately deep  angular  sinus;  posterior  ear  a  little  smaller  than  the 
anterior,  aud,  although  compressed,  less  distinctly  defined  from 
the  convexity  of  the  nmbonal  region,  considerably  shorter  than 
the  posterior  margin,  and  nearly  rectangular  at  its  extremity,  but 
with  its  posterior  margin  slightly  ainuona.  Left  valve  a  little 
more  convex  than  the  right,  but  otherwise  similar,  unless  there 
s  difference  in  the  ears,  which  are  not  known.    Surface  of 
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Specifically,  it  seems  to  be  more  nearly  allied  to  Amculopecten 
neglectus  {^Pecten  neglectuSj  Geinitz)  from  the  Coal-measures, 
than  to  any  other  form  known  to  me.  It  has  much  the  same 
form,  and  agrees  in  having  the  body  part  of  both  valves  smooth, 
and  the  ears  costated,  or  at  any  rate  the  anterior  one  of  the  right 
valve.  It  has  a  rather  shorter  hinge,  however,  more  convex 
valves,  and  a  rather  more  rounded  general  outline,  with  less  deeply 
sinuous  margins  under  the  ears;  while  it  attains  a  somewhat 
larger  size.  It  may  be  regarded  as  the  Lower  Carboniferous  rep- 
resentative of  that  Coal-measure  species,  as  many  of  the  other 
forms  from  this  horizon  represent  species  in  the  Coal-measures. 

The  specific  name  is  given  in  honor  of  Dr.  G.  A.  Williams,  of 
Boonville,  Missouri,  to  whom  I  am  indebted  for  the  typical 
specimens. 

Locality  and  position.  Chonteau  Springs,  Boon  County,  Mis- 
souri; from  the  beds  called  the  Chonteau  Limestone  in  the  Geo- 
logical Reports  of  that  State,  but  now  known  to  belong  to  the 
same  horizon  as  the  upper  part  of  the  Waverley  group  of  Ohio. 

BPIBIFEB  (TBIGOKOTBETA!)  TEXAHTJB,  Meek. 

Shell  scarcely  attaining  a  medium  size,  very  gibbous  in  the 
adult,  varying  from  subquadrate  or  subglobose  to  longitudinally 
subovate,  the  widest  part  being  generally  in  advance  of  the  middle, 
and  the  length  greater  than  the  breadth ;  hinge  line  short,  or  in 
young  individuals  scarcely  equalling  the  breadth  of  the  valves,  and 
in  the  adult  often  proportionally  very  decidedly  shorter,  some- 
times obtusely  angular  at  the  extremities,  while  in  the  more  gib- 
bous individuals  its  extremities  do  not  project  be3'ond  the  lateral 
slopes;  anterior  margin  often  somewhat  emarginate  in  the  middle. 
Dorsal  valve  truncato-subcircular  or  subquadrate  and  moderately 
convex ;  beak  incurved  with  the  narrow  area,  but  not  prominent ; 
mesial  elevation  commencing  as  a  small  simple  plication  at  the 
beak,  but  rapidly  widening  and  becoming  more  prominent  and 
angular,  with,  on  each  side,  several  small  costae,  which  divide  so 
as  to  form  altogether  14  to  16  at  the  front ;  lateral  slopes  having 
at  the  beak  each  two  or  three  plications  or  costae,  which  farther 
forward  divide  so  as  to  form  as  many  fascicles,  beyond  which  the 
costse  become  uniform,  smaller,  and  number  about  9  on  each  side 
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of  the  mesial  fold  and  bIdub.  Ventral  valve  more  gibboos  than 
the  other,  and  strongly  arched  from  beak  to  front ;  beak  very 
prominent  in  the  adalt,  always  point  and  distinctly  carved  back- 
ward over  the  hinge ;  cardinal  area  moderate,  well  defined,  ex- 
tending to  the  extremities  of  the  hinge,  directed  backward  and 
strongly  curved  with  the  beak;  foramen  slightly  wider  at  the 
hinge  than  its  height,  open  nearly  or  quite  to  the  apex,  and  pro- 
vided with  a  distinct  marginal  furrow  on  each  side;  mesial  sinus 
angular,  commencing  small  at  the  beak,  but  widening  and  deepen- 
ing very  rapidly  to  the  front,  where  it  is  very  profound,  and  ter- 
minates in  a  Btrongly  curved  triangular  projection  that  fits  into  a 
corresponding  sinus  in  the  margin  of  the  other  valve;  surface  cos- 
tated  as  in  the  other  valve,  the  coatte  in  the  ainus  being  smaller 
than  those  on  the  lateral  alopes;  fine,  rather  obacure  undulating 
etriie,  and  near  the  front  and  lateral  margins  a  few  stronger  marks 
of  growth  traverse  the  valves  parallel  to  the  free  margins;  while 
numerous  small,  rather  scattering  but  regularly  dieposed  granules, 
apparently  the  remaining  bases  of  minute  spines,  may  be  seen  on 
the  whole  surface  of  well-preserved  specimens ;  which  also  some- 
times show  traces  of  extremely  minute  radiating  striee. 

Length  of  a  large  gibbous  example,  1  inch;  breadth,  0.S8  inch; 
convexity,  0.82  inch;  length  of  hinge,  0.5T  inch.  Smaller  speci- 
mens are  proportionally  shorter,  wider,  and  less  convex,  with  a 
longer  hinge  line. 

Small  specimens  of  this  species  resemble  somewhat  the  more 
.  hi; 
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Compared  T?ith  foreign  forms,  this  shell  seems  to  be  most  nearly 

like  the  extremely  narrow  and  elongated  variety  of  5.  duplicostOj 

Phillips,  as  illustrated  by  Mr.  Davidson's  figure,  8,  pi.  iv.,  Mongr. 

British  Carb.  Brachiopoda,    It  is  much  more  gibbous,  however, 

with  a  decidedly  more  prominent  and  more  angular  mesial  sinus, 

vhile  its  surface  granules  and  minute  striae  serve  to  distinguish 

iL    Although  its  mesial  fold  has  a  very  angular  appearance,  a 

euefbl  examination  shows  it  to  be  very  slightly  flattened,  or  even 

fidnUy  furrowed  along  its  prominent  middle;  while  there  is  some- 

times  a  faint  indication  of  a  slightly  more  prominent  rib  in  the 

Middle  of  the  angular  sinus  of  the  other  valve. 

Locality  and  position.    Young  County,  Texas ;  where  it  was 
fraud  by  Mr.  H.  R.  Roessler  associated  with  Coal-measure  fossils. 
I  have  never  seen  it  from  any  of  the  western  localities  north  of 
Texas. 

CAXPELOMA  (XELANTHO)  MACBOSPIBA,  Meek. 

Shell  attaining  a  large  size,  thick  and  strong,  elongate-subovate; 
Ipire  much  elevated ;  volutions  five,  convex  but  not  rounded,  in- 
cntsing  gradually  in  size,  excepting  the  last  one,  which  is  more 
tbruptly  enlarged,  oblique,  and  somewliat  produced  below ;  suture 
itroDgl}*  defined;  aperture  ovate,  nearly  or  quite  half  the  length 
of  the  shell ;  inner  lip  thick  and  more  or  less  reflected  in  the  adult, 
but  leaving  uncovered  a  rather  distinct  umbilical  impression.  Sur- 
fcce  with  only  moderately  distinct  marks  of  growth. 

Length  of  an  adult,  1.70  inches;  breadth,  1.10  inches. 

Specimens  of  this  species  have  been  brought  by  various  explor- 
ing parties,  during  the  last  eight  or  ten  years,  from  the  Bear  River 
country,  Utah ;  but  alwaj's  in  too  imperfect  a  condition  to  show 
their  characters  clearl}',  until  some  recently  brought  in.  These 
*how  it  to  resemble,  when  not  distorted,  an  abnormall}'  elongated 
ipeeimen  of  C  {Melantho)  Integra^  Say,  figured  by  Mr.  Binney  in 
his  Smithsonian  monograph,  part  iii.,  p.  49,  excepting  that  its 
^lutions  are  less  convex,  its  spire  a  little  narrower  below,  and 
its  body  volution  and  suture  more  oblique.  Its  inner  lip  is  also 
Ihi  oppressed  to  the  columella,  so  as  to  leave  a  decided  larger 
•J^d  deeper  umbilical  impression.  It  is  likewise  a  thicker,  stronger 
•hell  than  any  of  the  varieties  of  C,  dccisa  I  have  ever  seen,  being 
••  thick  as  C  ponder osa^  if  not  thicker. 
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I  have  sometimes  been  incliaed  to  think  Prof.  Hall's  Turbo 
paludinae/ormis,  of  Fremont's  Report,  might  have  been  founded 
upon  a  young  or  imperfect  specimen  of  tbis  species,  bat  the  fact 
that  that  shell  occnrs  in  a  yellowish-gray  limestone  showing 
sometimes  on  oolitic  structure,  and  aUo  containing  Prof.  Hall's 
Cerithium  nodulositm.  (a  true  Ooniobaais),  shows  that  it  must 
belong  to  a  different  horizon  from  the  shell  here  onder  considera- 
tion, which  comes  firom  the  oldest  tertiary  beds  of  the  Bear  River 
country,  holding,  according  to  Dr.  Hayden's  examinations,  a 
position  below  the  yellowish-gray  limestone  beds  of  that  region. 

Locality  and  position.  Oiimore,  Wyoming  (Mr.  Dnrkee) ;  Bear 
River  near  the  mouth  of  Sulphur  Creek,  Utah  (Col.  Simpson); 
and  at  various  localities  in  the  Bear  River  country  (Dr.  Hayden). 
It  is  always  associated  with  Corbula  pryriformia,  Pyrguli/era 
humerosa,  Corbicuta  Durkei,  and  Unio  priscus;  none  of  which 
have  been  identified  among  the  specimens  from  the  higher  beds 
of  that  district. 

TITIFAItDSt  WTOKmoKnU,  Mc<k. 
Shell  obliquely  conoid-subovate;  spire  conical,  with  slightly 
convex  slopes;  apex  rather  pointed;  volutions  six,  those  of  the 
spire  obliquely  compressed  convex,  last  one  large,  a  little  com- 
pressed on  the  upper  slope,  but  rounding  over  the  middle,  and 
somewhat  produced  below;  suture  well  defined,  but  not  deep; 
aperture  OTA le;  lip  not  thickened  on  the  inner  side  below,  and 
apparently  very  faintly  dilated  around  the  outer  side,  at  the 
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r  the  Helicidm^  with  which  I  am  not  familiarly  acquainted. 
Jiother  reason  for  suspecting  that  this  might  be  the  case  is,  that 
m  have  ttom,  the  same  formation,  somewhat  farther  northward, 
■other  similar  but  more  depressed  form  {H,  vetema^  M.),  which 
mm  the  same  kind  of  surface-markings,  with  a  slightly  but  un- 
■iatakably  reflexed  outer  lip;  while  this  latter  shell  stands,  as  it 
were,  exactly  intermediate  in  form  between  the  still  more  de- 
fmeed  H.  Leidyi^  H.  &  M.,  from  the  White  River  territory, 
sad  that  under  consideration.  That  these  latter  two  shells  (H. 
Lniyi  and  J7.  vetema)  really  belong  to  some  section  of  the  genus 
AUx,  there  seems  to  be  no  reason  to  doubt. 

Although  believing  the  form  under  consideration  to  be  related 
lo  the  two  species  last  above  mentioned,  its  unusually  elevated 
ipin  left  me  in  doubt  respecting  its  affinities.  Consequently  I 
MBt  the  best  specimen  in  the  collection  (which,  however,  is  a  cast 
nteining  none  of  the  shell)  to  Mr.  Tryon,  of  Philadelphia,  who 
iiM  studied  the  existing  land  and  fresh-water  Oasteropoda  with 
aoch  care,  and  requested  him  to  give  me  the  benefit  of  his  opinion 
in  regard  to  its  relations;  and  he  writes  that  he  doubts  the  pro- 
Iffieiy  of  viewing  it  as  a  land  shell,  or  at  least  that  he  thinks  that 
if  it  be,  it  cannot  belong  to  any  of  the  existing  North  American 
gioaps.  He  rather  inclines  to  think  it  a  Viviparus  allied  to  V. 
Jtponica^  a  species  now  inhabiting  the  streams  of  Japan.  It 
csrtainly  has  much  the  form  of  that  species,  though  more  de- 
Iffttaed. 

Without  being  entirely  sure  that  it  belongs  to  that  genus,  I  have 
eoQcladed  to  refer  the  species  provisionally  to  Viviparus.  If  a 
land  shell,  it  would  seem  to  be  related  to  some  section  of  the 
geoos  Cochlostyla^  though  probably  not  even  then  belonging  to 
any  of  the  recent  groups  ranged  under  the  same. 

Locality  and  position,  Henry's  and  Black's  forks.  Church 
Bnttes,  &c.,  Wyoming;  Middle  Territory. 

ISOCABDIA!  HODGEI,  Meek. 

Shell  cordate-subtrigonal,  very  gibbous;  length  and  height 
nearly  equal;  beaks  elevated,  gibbous  strongly  involute,  and 
placed  in  advance  of  the  middle;  posterior  dorsal  side  of  valves 
convex;  incurved  and  sloping  rather  abruptly' backward  from  near 
the  ambones;  anterior  side  very  abruptly  truncated  by  a  broad, 
well-defined,  large  concave,  cordate  luuule,  extending  with  the 
18T10 
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curve  of  the  beaks  to  their  points,  and  downward  to  the  anterior 
basal  angle;  while  within  this  area  there  is  a  smaller,  deep,  and 
sharply  defined  impression,  or  second  lunale,  under  the  heaks; 
basal  margin  forming  a  nearly  semiovate  curve  from  the  lower  ex- 
tremity of  the  large  lunule  to  the  posterior  end  of  the  valves. 
Surface  ornamented  by  small,  nearly  regular  radiating  coste, 
separated  by  rather  broader  furrows;  the  whole  being  crossed  by 
larger  concentric  ridges  and  furrows,  which  become  smaller,  more 
regular,  and  rather  more  distinct  on  the  Urge  lunule,  where  there 
are  no  radiating  coatee. 

Length  and  height,  each  1  inch;  convexity,  0.86  inch. 

Of  this  curious  form  I  have  seen  but  one  specimen,  which  is  in 
the  condition  of  an  internal  cast.  The  shell  itself  must  be  very 
thin,  as  the  surface-markings  are  quite  distinct  on  the  cast.  In 
general  form,  and  Us  strongly  incurved  beaks,  it  reminds  one  of 
Isocardia,  but  its  radiating  cost«e,  and  very  large  lunule-like 
cordate  impression  occupying  the  whole  anterior  end  of  the  shell, 
are  peculiar  characters,  I  believe  unknown  in  that  genus.  In 
addition  to  these  features,  its  hinge  would  seem  to  have  been 
without  the  teeth  of  leocardia,  so  far  as  can  be  determined  from 
the  internal  cast.  From  these  facts  I  strongly  snspect  that  it  will 
be  found  to  belong  to  an  undescribed  genus.  If  so,  I  would 
propose  for  it  the  name  Procardia,  in  allusion  to  the  distinctly 
heart-shaped  impression  occupying  the  whole  anterior  end.  This 
species  is  evidently  related  to  Cardiumi  decnsaalum,  Mantell, 
and  must  belong  at  least  to  the  same  group.    It  is  much  smaller. 
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Shell  email,  compressed,  broad-subovate,  being  about  one-fifth 
longer  than  wide.  Ventral  valve  pointed  at  the  beak,  from  which 
the  nearly  straight  lateral  slopes  diverge  at  an  angle  of  about 
35*^,  to  near  the  middle  of  each  lateral  margin,  from  near  which 
these  margins  round  forward  into  the  regularly  rounded  front ; 
false  cardinal  area  well  develoi)ed,  and  extending  back  with  the 
beak  nearly  one-fourth  the  length  of  the  valve  behind  that  of  the 
other  valve,  and  having  its  mesial  furrow  for  the  peduncle  well 
defined,  witli  on  each  side  of  it  a  diverging  longitudinal  line  ex- 
tending from  the  apex  of  the  beak,  so  as  to  form  the  margins  of 
the  false  area,  which  is  transversely  striated ;  interior  marked  by 
numerous  little  irregularly  scattered  pits,  which  are  largest  pos- 
teriorly and  diminish  in  size  forward  ;  while  near  the  anterior 
margin  very  obscure  traces  of  minute  radiating  strife  are  some- 
times seen;    internal  scars  presenting  a  trilobate  appearance, 
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there  being  a  short  mesial  rounded  lobe  nearly  reaching  the  mid- 
dle of  the  valve,  and  near  half  way  between  this  and  each  pos- 
terior lateral  margin,  there  is  a  long,  slender,  diverging  lateral 
lobe  or  impressioD.  Dorsal  valve  shorter  than  the  other,  and 
snbcircular  in  form,  its  beak  being  apparently  a  little  trancated; 
interior  showing  the  same  pitted  appearance  seen  in  the  other 
valve ;  visceral  and  muscular  impressions  unknown.  Snrikce  of 
both  valves  marked  by  fine  concentric  strite. 

Length,  0.26  inch ;  breadth,  0.22  inch ;  convexity,  about  0.04 
inch. 

From  the  foregoing  description  and  illustrations,  it  will  be 
seen  that  this  shell  agrees  exactly  in  the  nature  of  its  pitted  inte- 
rior,  and  in  its  furrow  in  a  triangular  false  area,  for  the  recep- 
tion of  the  peduncle,  with  the  type  of  Mr.  Salter's  genus  Lingu- 
lella  (L.  DaviBti,  Salter).  The  scars  of  the  interior,  however,  do 
not  agree  with  the  mnscular  impressions  as  made  out  by  Mr. 
Salter  (see  the  cut  flg.  3,  reproduced  from  one  of  Mr.  Salter's 
figures).  Still,  as  Mr.  Davidson  says,  be  conld  not  see  these 
impressions  as  Mr.  S.  represented  them,  even  on  carefully  exam- 
ining his  typical  specimens;  it  is  quite  probable  that  the  latter 
gentleman,  although  a  careAil,  conscientious  observer,  may  not 
have  made  them  out  exactly  right,  especially  as  they  are  said  by 
Mr.  Davidson  to  be  very  dimly  defined. 

I  have  represented,  in  fig.  1,  these  scars  of  the  interior  of  the 
ventral  valves  as  they  appear  to  be  in  the  form  under  considera- 
tion, though  they  are  obscurely  defined,  and  seem  to  me  to  be 
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interior  seen  in  our  shell  and  the  type  of  Lingulella  ;  and  so  far  as 
I  have  been  able  to  determine,  from  examining  casts  of  Lingu- 
lepiMj  they  do  not  appear  to  have  possessed  a  false  area  with  a 
fiirrow  for  the  peduncle,  seen  in  the  shell  under  consideration  and 
in  Mr.  Salter's  type. 

Compared  with  Mr.  Salter's  type  (L.  Davisii)^  as  illustrated  by 
Mr.  Davidson,  our  shell  will  be  readily  distinguished  specifically, 
by  its  much  smaller  size,  proportionally  shorter  form,  more 
pointed  beak,  and  less  straightened  lateral  margins.  The  inte- 
lior  of  its  ventral  valve  also  shows  no  traces  of  a  small  ridge 
iadicated  by  a  linear  furrow  in  the  internal  casts  of  Mr.  Salter's 
ipecles. 

Locality  and  position.     The  specimens  were  discovered  by 

Bobert  H.  Lambom,  Esq.  (after  whom  I  have  named  the  spe- 

cki),  in  a  thin  bead  of  shale  between  two  beds  of  limestone 

iMuing  heavy  deposits  of  galena,  at  Mine  La  Motte,  Madison 

Co,  MissourL    They  were  sent  by  that  gentleman  to  Prof.  Leidy, 

cf  Philadelphia,  and  by  him  referred  to  me  for  study.    I  am  not 

•oqoainted  with  the  age  of  the  rocks  at  Mine  La  Motte,  never 

bavlng  seen  any  other  fossils  from  there,  but  from  the  affinities 

of  this  single  fossil  to  Lingulella  from  the  Lingula  flags  of  Wales, 

and  to  Lingulepis  from  the  Potsdam  sandstone  of  Minnesota,  it 

would  seem  that  these  lead   deposits  belong  to  a  much  older 

period  than  the  Galena  and  Dubuque  lead-bearing  limestone,  of 

Illinois  and  Iowa,  although  the  latter  is  known  to  belong  to  the 

Lower  Silurian. 
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DBBOSIFTIint  OF  THXIE  SEW  BPEOIXS  OP  BXOIIC  imonOX. 

BT  IBAAO  LEA. 

Vnio  Jafft^fUsni. 

Testa  crebre  et  leviter  sulcata,  regulariter  elliptica,  compressa, 
panim  incquilaterali;  yalvnlis  crassiusculis,  antice  paratn  crassi- 
oribns;  natibus  prominnlis;  epidennide  tenebroBO-fasca,  polita, 
eradiata;  dentibus cardinalibiis parvis,  lamellatis, obliqnis ;  lateral- 
ibuB  longis,  lamellatis  subrectiset  in  utroque  valvulo  simplicibuS) 
margarita  vel  alba  vel  salmon  is  colore  tinota. 

Eab.    Australia,  C.  M.  Wheatley. 
TTnio  BtoTeuil. 

Testa  bialata,  valde  plicata,  triangular!,  compresBa,  valde  inae- 
quilaterali;  Talvulis  crasaiusculis ;  antice  crassioribua;  natibus 
viz  prominentibus;  epidennide  tenebroso-cornea, eradiata;  denti- 
bus cardinalibus  parris  snlcatisque;  lateralibue  longis,*  lamellatis 
subcurTisque ;  margarita  alba  ct  iridescente. 

Hob.    Yuruari  River,  Tributary  to  Essequebo  River,  Guiana, 
R.  P.  Stevens. 
Anadonta  ezllioi. 

Testa  alata,  ttevi,  obovata,  inflata,  valde  ineequilaterali;  valvnlis 
exilissimis;  natibus  prominulis,  ad  apices  minute  undnlata;  epi- 
dermide  vel  olivacea  vel  bninnea,  polita  et  eradiata;  margarita 
ccerulea  et  valde  iridescente. 
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DE8CBIPTI0K8  OF  TWENTY  NEW  SPECIES  OF  TTNI0KE8  OF  THE  UNITED 

STATES. 

BY  ISAAC  LEA. 

UnioLawiL 

Testa  IflBvi,  obliqua,  clavoeformi,  antice  tumida,  valde  incequi- 
laterali,  postice  obtuse  angulata;  valvulis  crassis,  antice  aliquanto 
crassioribus ;  natibus  prominentibus,  fere  terminalibus ;  epider- 
mide  flavida,  radiis  interruptis  indutis;  dentibus  cardinalibus 
parviusculis,  acuminatis  creoulatisque;  lateralibus  sublongis, 
subcurvis  lamellatisquc ;  margarita  argentea  et  iridescente. 

Hah.  Tennessee  River,  Tuscumbia,  Alab.,  B.  Pybas.  Temi. 
River,  Dr.  Edgar.  Holston  River,  Miss  A.  E.  Law  and  Prof. 
Cope. 

Unio  appreiani. 

Testa  Isevi,  triangulari,  securiformi,  valde  insequilaterali,  antice 
rotandata,  postice  subangulata;  valvulis  crassiusculis,  antice 
aliquanto  crassioribus ;  natibusprominentibus;  epidermide  flavida, 
radiis  interruptis  postice  indutis ;  dentibus  cardinalibus  parvius- 
culis,  compressis  crenulatisque ;  lateralibus  sublongis,  curvis  lamel- 
latisquc ;  margarita  argentea  et  aliquanto  iridescente. 

Hah,  Tuscumbia,  Alab.,  B.  Pybas  and  J.  G.  Anthony.  Holston 
River,  Miss  Law  and  C.  M.  Wheatley. 

Unio  validna. 

Testa  laevi,  triangulari,  inflata,  insequilaterali,  antice  rotunda, 
postice  obtuse  angulata ;  valvulis  crassis,  antice  aliquanto  crassi- 
oribus ;  natibus  prominentibus,  ad  apices  undulatis ;  epidermide 
olivacea,  valde  radiata;  dentibus  cardinalibus  crassis,  compressis 
crenulatisque;  lateralibus  sublongis,  crassis  subcurvisque ;  mar- 
garita argentea  et  iridescente. 

Hah.  Duck  River,  Tenn.,  Dr.  Powell.  Clinch  River,  Pres. 
Estabrook.    Holston  River,  Dr.  Edgar  and  Miss  Law. 

Unio  litui. 

Testa  Isevi,  elliptica,  subcompressa,  insequilaterali,  antice  rotun- 
data,  postice  subbiangulata ;  valvulis  subtenuibus,  antice  crassi- 
oribus ;  natibus  prominulis ;  epidermide  crocea,  eradiata ;  dentibus 
cardinalibus  parvis  compressisque ;  lateralibus  sublongis,  sub- 
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curris  Umellatisque ;  margaritft  s&lmonis  colore  tincta  et  elegan- 
tissiroe  iridescente. 

Eab.  Gababa  River,  Shelb;  Co.,  Alsb.,  E.  R.  Schowalter,  M.D. 
Tfaio  rianUiii. 

Testa  Iffivi,  obliqua,  snbcompreasa,  in  unilateral  i,  antice  rotun* 
data,  postice  obtase  angulata ;  valvulis  crassiuBculis,  antice  crassi* 
oribua;  natibas  prominulis ;  epidermide  tenebroso-fusca,  eradiata; 
dentibuBcardinalibusparriB,  compressis  creuulatieque;  margarita 
alba  et  iridescente. 

Sab.  Cahaba  River,  Shelby  Co.,  Alab.,  E.  E.  Schowalter,  M.D. 
TTbIo  CfthalMuii. 

Testa  valde  tnberculata,  quadrata,  compressa,  eabiequilaterali, 
antice  rotunda,  postice  truncata;  valvulis  subcraBsis,  antice  crasai- 
oribns ;  natibus  subprominentibus ;  epidermide  crocea,  eradiata ; 
deatibns  cardinalibue  eabgrandie,  compi-essis  crenulatisque  ;  mar- 
garita salmonis  colore  tincta  et  elegantissime  iridescente. 

Hob.  Cahaba  River,  Shelby  Co.,  Alab.,  E.  R.  Schowalter,  M.D. 
Uttio  unan*. 

Testa  lievi,  triangnlari,  compreasa,  valde  iuKquilaterali,  antice 
rotundata,  postice  Bubbiangulata ;  valvulis  crasBiuaculis,  antice 
crassioribus;  natibua  prominentibua ;  epidermide  luteola,  radiis 
interruptia ;  dentibua  cardinalibna  aubcraeais,  eubcompressis  cre- 
nnlatisque;  lateralibns  aubcrsseie,  brevls  aubrectisque;  marg&rita 
alba  et  iridescente. 
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crassis,  antice  crassioribus ;  natibus  elevatis,  subretusis ;  epider- 
mide  lateo-oliva,  perradiata ;  dentibus  cardinalibus  parviusculis, 
saboompressis  crenulatisque ;  laterallbus  curtis,  subcrassis  sub- 
lectisque ;  margarita  argentea  et  iridescente. 

Hob.  Tascumbia,  Alab.,  L.  B.  Thornton,  Esq.  Holston  River, 
E.  Tenn.,  Dr.  Edgar. 

Vilt  Aispaaiu. 

Testa  laevi,  elliptica,  subinflata,  valde  inffiquilatcrali,  antice 
rotunda,  postice  obtuse  angulata;  vaivulis  crassiusculis,  antice 
erassioribas ;  natibus  prominulis,  fere  terminalibus ;  epidermide 
tenebroso-olivacca,  perradiata ;  dentibus  cardinalibus  parviusculis, 
taberculatis  et  in  utroquc  valvulo  duplicibus;  lateralibus  prse- 
kmgis,  lamellatis  subrectisque ;  margarita  purpurea  et  valde 
iridescente. 

Hah.    East  Tennessee,  Dr.  Edgar. 

VaisPMlti. 

Testa  laevi,  rotunda,  valde  inflata,  subglobosa,  valde  inaequi- 
laterali,  antice  et  postice  rotundata;  vaivulis  crassis,  antice 
crassioribus;  natibus  elevatis,  tumidis,  subretusis;  epidermide 
luteo-olivacea,  dilute  perradiata;  dentibus  cardinalibus  parvius- 
culis, subconicis;  lateralibus  longis  crassis  subrectisque;  mar- 
garita argentea  ct  iridescente. 

Hdb.    Topeka,  Kansas,  Cbas.  W.  Peale. 

Vals  globatu. 

Testa  liBvi,  globosa,  valde  iniequilaterali ;  vaivulis  crassis, 
antice  crassioribus;  natibus  valde  intlatis,  parum  elevatis;  epider- 
mide tcnebroso-fusca ;  dentibus  cardinalibus  percrassis  et  valde 
oorrugatis;  lateralibus  curtis,  crassis,  parum  curvatis  corruga- 
tisqne ;  margarita  argentea  ct  iridescente. 

Hob.  Holston  River,  Dr.  Edgar.  Etowah  River,  Oeo.,  Thos. 
Bland. 

Mo  rabf  lobatu. 

Testa  lievi,  suborbiculata,  intcquilaterali ;  vaivulis  percrassis; 
natibus  tumidis,  elevatis,  incurvis;  epidermide  tenebroso-fusca, 
•d  apices  maculata  ct  radiata;  dentibus  cardinalibus  parvius- 
culis, compressis  sulcatisque;  lateralibus  crassis,  curvatis  corru- 
gatisque;  margarita  argentea  et  iridescente. 

Hab.    Florence,  Alab.,  B.   Pybas.    Nashville,  Tenn.,  Pres.  J. 

B.  Lindsley. 
I8tl.] 
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Testa  Igevi,  rotandata,  valde  ioflata,  valde  ineequilaterali;  an- 
tice  rotuDdata,  postice  obtuse  angulata ;  valvulie  crasBia,  antice 
orassioribuB ;  natib us  valde  prominent Ibua  et  recarTatis;  epider- 
mldc  fusca,  eradiata ;  dentibus  cardinalibus  parvis,  craseis  anlca- 
tisque;  lateralibus  percraBsis,  curtis,  Bubcurrie  corrugatiaqae ; 
margarita  nrgentea  et  iridescente. 

Sab,    Tenn.  River,  J.  0.  Anthony.    Holston  River,  E.  Teoo., 
MiBB  Law. 
Vaio  obtuoai. 

TeBta  la:vi,  triangulari,  snbinQata,  ad  baeim  arcnata,  insequi- 
laterali,  antice  rotunda,  poBtice  obtuse  angulata;  TalvuliB  cra&sis, 
antice  crassioribue ;  natibus  prominentibue ;  epidermide  dilute 
oliva,  perradiata;  dentibua  cardinalibua  parvia  corrngatiaque ; 
lateralibuB  crassis,  lamellatia  corrugatisque ;  margarita  argentea 
et  irideBcentc. 

Sab.    Tuecumbia,  Alab.    Holaton  River,  E.  Tenn.,  Miss  Law. 

ITaio  ladioau. 

TeBta  Igevi,  Bubtriangulari,  aubinflata,  aubeqailaterali,  aatioe 
rotundata,  poatice  obtnse  angnlari;  valvulis  craaaiusculis,  antice 
parum  craasioribua ;  natibus  prominentibua ;  epidermide  luteo- 
oliva,  perradiata ;  dentibuB  cardinalibuB  parrie,  compressis  crenu- 
latisque;  lateralibua  Bubcraasia,  lamellatia  subrectisque;  margarita 
alba  et  iridescente. 

Hab.    Holaton  River,  E.  Tenn.,  C.  M.  Wheatley  and  Mias  Law. 
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dentibus  cardinalibus  parvis,  subcompressis  crenulatisque ;  late- 
ralibos  longis,  lamellatis  subcurvisque ;  margarita  alba  et  irides- 
oente. 
Hob.    Ogeechee  Hiver,  Liberty  Co.,  Geo.,  Major  John  Le  Conte. 

«d»  puttiaoidM. 

Testa  Iffivi,  obliqua,  subeompressa,  valde  inaequilaterali,  antice 
rotondata,  postice  obtuse  angulata;  valvalis  subcrassis,  antice 
crmssoribns;  natibus  subprominentibus,  fere  terminalibus ;  epi- 
dermide  lateo-brunnea,  maculata;  dentibus  cardinalibus  parvis, 
Bobcompressis  corrugatisque ;  margarita  argentea  et  iridescente. 

Hab.  Clinch  Hiver,  Pres.  Estabrook.  Holston  River,  Dr. 
Edgar  and  Miss  Law. 

«d»  futtiBlil. 

Testa  Iffivi,  suboblonga,  subinflata,  valde  insequilaterali,  antice 
rotondata,  postice  obtuse  biangulata;  valvulis  crassiusculis ; 
natibus  prominulis,  ad  apices  minute  undulatis;  cpidermide 
tenebroso-fusca,  nitida  et  valde  radiata;  dentibus  cardinalibus 
panris,  compressis  et  in  utroque  valvulo  duplicibus ;  lateralibus 
longis  subcurvisque ;  margarita  vcl  purpurea  vel  salmonis  colore 
tincta  et  iridescente. 

Hab.  Santee  Canal,  S.C.,  Dr.  Foreman.  Oconee  River,  Geo., 
Hi^or  J.  Le  Contc. 
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BY  J.  A.  OQDEN. 

The  species  belonging  to  the  genus  Chettusia  are  recognized  by 
their  moderately  strong  bill,  the  culmen  somewhat  depreesed  at 
the  base,  with  the  sides  compressed  and  grooved  for  two-thirds 
their  length;  nostrils  lateral,  basal,  with  the  opening  linear; 
wings  long,  with  the  first,  second,  and  third  quills  nearly  equal 
and  longest ;  the  shoulder  of  the  wing  more  or  less  armed  with  a 
tubercle  or  spine ;  tail  broad  and  even  ;  tarsi  moderately  long, 
exceeding  the  length  of  the  middle  toe;  toes  foar;  head  QOt 
crested,  and  sometimes  more  or  less  lobed. 

o.  Species  with  wattles  well  developed ;  tubercle  upon  the  wing 
prolonged  into  a  spur,  or  spine ;  hind  toe  short. 

1.  0.  MiwgalU  (LIdd.)- 
Parra  letugalta,  Linn.,  Syst.  Nat.  I.,  p.  2S0. 

Vanellui  aOieapilta,  Vieill.,  Nouv.  Diet.  d'HiBl.  Nat.  XXXY.,  p.  SD5. 
Vanelliii  lenegaleniit,  Shaw,  Ocu.  Zool.  XL,  2,  S15. 
Vanaiut  itrisfilaiui,  Bwrins.,  B.  of  W.  Afr.  11.,  p.  241,  pi.  27. 
Vanellui  albifroni,  Rflpp.,  PI.  enl.  N.  863 ;  Reicb.,  pi.  C.  figs.  883-88. 
Hab.    Western  AfVica  (Swainson). 

(Collection  of  the  Academy.) 
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4.  C.  perionata  (Gould.). 

Loh.  personata,  Gould.,  Proc.  Zool.  Soc,  pt.  X.,  p.  118.    B.  of  Aust. 
fol.,  vol.  Yi.,  pi.  10;  Reich.  CIIL,  1055-56. 

Hab.    Northern  Australia  (Gould). 

(Collection  of  the  Academy.) 

6.  C.  lateralis  (Smith). 

F.  lateralis^  Smith.,  Zool.  8.  Afr.,  pi.  23. 

Hab,     South  Africa  (Smith). 

(Collection  of  the  Academy.) 

b.  Species  with  wattles  not  so  well  developed;  wing  armed  with 
a  short  tubercle,  otherwise  the  same  as  in  the  previous  species. 

6.  C.  inomatui  (Schlegel.). 

Lob.  inornatus^  Schlegel.,  Fauna  Jap.,  p.  106,  pi.  63. 
V.  inornatus,  Swains. 
(7.  Wagleri,  Bonap. 

Hab,    India  (Jerdon). 

(Collection  of  the  Academy.) 

7.  C.  melanooephala  (RUpp.). 

Lob.  melanocepTiala,  Riipp.,  Syst.  Ubers.,  p.  115,  pi.  44. 

Hab.    Northern  Africa  (Riipp.). 

(Collection  of  the  Academy.) 

8.  C.  goeniii  (Omel.). 

Parra  goensis,  Gmel.,  Syst.  Nat.  I.,  p.  706. 
Lob.  goensis,  Strick. 
F.  indicus,  Bodd. 

Ch.  atrogulariSy  Wagl.,  Syst.  Av.  sp.  49;  PI.  enl.  807;  Gould,  Cent,  of 
Birds,  pi.  78. 

Hab.    India  (Jerdon). 

(Collection  of  the  Academy.) 

9.  C.  atronuchalis  (Bljth.). 

Lob.  atronuchalis^  Blyth.,  Joum.  Asiatic  Soc.  of  Bengal. 

Hab.    Burmah  (Blyth.). 

c.  Species  devoid  of  wattles  at  the  base  of  the  bill ;  tubercle 
upon  the  wing  rudimental ;  otherwise  the  same  as  in  the  previous 
species. 

10.  C.  greeraria  (Pall.). 

Ch.  gregaria^  Pallas.,  Reise  I.,  p.  456,  No.  9. 

Ch.  ventraliSy  Wagl.,  111.  Ind.  Zool.,  pi. 

F.  Keptuschka,  Temm.,  Gould.,  B.  of  Europe,  pi.  292. 

P.  einereus,  Blyth.,  Joum.  Asiatic  Soc.  of  Bengal,  p.  587,  1842. 

Hab.    India  (Jerdon) ;  Europe  (Gould);  Central  Asia  (Pallas). 

(Collection  of  the  Academy.) 
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11.  C.  lensonu  (Llcht.). 

F,  bueuru*,  Licbt.,  Everatn.,  Heise.  Nach.  Buch,  p.  187. 

F.  Jlatipei,  Sav.  L'Egypt.  Zcx>l.,  pi.  0,  fig.  3. 

Sab.    Middle  Asia;  N.  Africa;  rare  in  India  (Bljth.). 

(Collection  of  tbe  Acsdem]'.) 
U.  C.  erudTMtrli  (Hart.).    Cabaniu  JoDrnal  nl.,  p.  117. 

Sab.    Borders  of  the  Nile  (Hart). 
U.  0.  aralNuU  (BTtriman.). 

F.  araleruU,  Eyers.,  Bull.  Mobc.,  1858,  p.  «7. 

Sab.    KuBsia  (Evers.). 
14.  C.  dominigaua(LinD.). 

Para  dominieana,  Linn.,  Syst.  Kat.,  p.  T05. 

Oh.  Briitonii,  Wagl.,  Syst.  At.,  sp.  65. 

Sab.    St.  Domingo  (Linn.). 
U.  0.  IndoTiolaiia  (Gm.).' 

Parra  ludocieiajta,  Gm.,  Syst.  Nat.,  p.  706. 

F.  miU;  Bo<ld. 

Oh.  eaUcta*.,  Wagl.  Syst.  At.,  sp.  52. 

Hab.    Amboina  (Forater). 
16.  CbattiulB  nivlfroni,  no*,  ip,    Plate  I. 

Fore  part  of  head  extending  to  the  occiput,  iuclading  tbe  sides 
and  foreneck  white ;  tbe  occiput,  nape,  and  breast  bluish-blaqk ; 
the  remaining  under  parts,  upper  tail  coverets,  large  and  small 

\-\yi  l.r. 
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lev        July  4,  1871. 
^  J.  Mactier  in  the  chair. 
Eight  members  present. 

Remarks  on  Donation  of  Fossils  from  Wyoming. — Prof.  Leidy 
directed  attention  to  the  collection  of  fossils  presented.this  evening 
by  Dr.  Joseph  K.  Corson,  stationed  at  Fort  Bridger,  Wyoming 
Territory.  The  fossils,  consisting  of  remains  of  mammals,  turtles, 
and  crocodiles,  were  obtained  at  Grizzly  Buttes,  in  the  vicinity  of 
Foi-t  Bridger.  Among  the  mammalian  fossils  are  many  pertaining 
to  Palseosyops  paludosus^  consisting  of  portions  of  the  skull,  jaws 
with  and  without  teeth,  articular  extremities  of  the  limb  bones, 
etc.  Dr.  J.  Van  A.  Carter  had  recently  sent  to  Prof.  Leidy  some 
well-preserved  portions  of  jaws  with  teeth,  of  the  same  animal,  from 
Lodge-pole-traii,  thirteen  miles  from  Fort  Bridger,  and  also  from 
Henry's  Fork  of  Green  River.  Among  the  specimens  from  the 
latter  locality,  there  is  the  most  complete  series  of  the  upper  molar 
teeth  wliich  he  had  yet  seen. 

The  specimens  of  jaws  and  teeth  indicate  a  variation  in  the  size 
of  Palaeosyops,  The  molar  series  of  teeth  further  undergo  a 
rapid  reduction  in  size  from  behind  forwards,  so  that  from  isolated 
specimens  of  teeth,  the  smaller  anterior  molars  might  readily  be 
viewed  as  pertaining  to  a  smaller  species.  Prof.  Marsh  had 
recently  designated  what  he  supposed  to  be  a  smaller  species  of 
Palseosyops  with  the  name  of  P.  minor ^  from  an  inferior  molar 
tooth,  "apparently  from  near  the  middle  of  the  series."  The 
measurements  which  he  gives  to  the  tooth,  ten  lines  fore  and  aft, 
and  five  lines  in  front,  and  five  and  sixteenths  behind,  at  the 
summit  of  the  lobes,  would  apply  to  the  first  true  molar  of  P. 
pabidosus^  while  the  last  premolar  is  still  smaller. 

In  a  nearly  complete  ramus  of  the  lower  jaw  of  P.  paludosus^  a 
series  of  teeth,  consisting  of  the  true  molars  and  the  two  pre- 
molars in  advance,  measures  64  lines.  Another  series  of  true 
molars  measures  46  lines.  These  measure  in  succession  fore  and 
aft,  11  lines,  15  lines,  and  19  lines.  The  last  premolar,  looking 
like  a  reduced  molar  with  the  hinder  lobe  proportionately  less 
well  developed,  measures  scarcely  9  lines. 
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The  President,  Dr.  RcsoHSNBERaER,  'q  the  chair, 
.d* 
Sixteen  members  present. 

The  following  paper  was  presented  for  <      lication:— 

"  Contribntions  to  the  Herpet»logy  c  ropical  America.  No. 
9."    By  Edw.  D.  Cope.  ' 

The  publication  of  pp.  89  to  130  oft.  j:'roceediDg8  for  1871  iraa 
onnoniiced. 

The  death  of  Wm.  P.  Turabull  was  announced. 


Jdly  18. 
The  President,  Dr.  BusbHiNBKROEB,  in  the  chair. 
Thirteen  members  present. 

The  following  paper  was  presented  for  pablication  :— 
"Descriptions  of  five  new  species  of  Crustacea  from  Mexico." 
By  T.  Hale  Streets. 

The  publication  of  pp.  121  to  136  of  the  Proceedings  for  1871 
was  announced. 
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localities  of  the  former,  and  nine  of  the  latter,  most  of  which  he 
has  visited. 

The  fragment  of  a  tusk,  from  Stanislaus  Co.,  referred  to  Mastodon 
Shepardi^  Dr.  Yates  found  imbedded  in  the  bluff  of  a  hill  about 
ten  feet  above  the  bed  of  a  creek.  The  hill,  upwards  of  a  hundred 
feet  in  height,  is  one  of  the  tertiary  hills  mentioned  in  Whitney^s 
Geological  Report,  as^  being  scattered  over  the  plain  of  San 
Joaquin,  at  the  base  Cei'^e  foot-hills  of  the  Sierra  Nevada. 

The  remains  of  the  'S>  odon  of  Contra-Costa  Co.  were  obtained 
from  the  rock  at  the  ba.  '  one  of  the  rounded  hills,  of  tertiary 
age,  mentioned  in  Whitk,  .s  Report,  pp.  31,  32,  near  the  edge  of 
the  San  Joaquin  Plains,  w  Inch  skirt  along  the  foot-hills  of  Monte 
Diablo. 

A  small  photograph,  accompanying  Dr.  Yates'  letter,  represents 
a  much  mutilated  lower  jaw,  without  the  ascending  portions  poste- 
riorly, and  with  straight  tusks  projecting  with  an  upward  direc- 
tion. The  tusks  appear  to  be  quite  as  long  as  the  jaw  has  been  in 
its  complete  state.  No  details  of  character  are  given  in  relation 
to  the  specimen. 

Note  on  Anchitherium, — Prof  Leidy  also  exhibited  a  specimen 
recently  received  from  Prof.  Hay  den,  who  discovered  it  on  the 
head  waters  of  the  Jefferson  Fork  of  the  Missouri  River.  It 
consists  of  a  portion  of  the  lower  jaw,  apparently  of  a  species  of 
Anchitherium,  larger  than  A.  Bairdi^  and  relating  in  size  to  a 
mutilated  molar,  from  John  Da3''s  River,  Oregon,  referred  to  A. 
Condoni  (Pr.  18T0,  112),  and  may,  perhaps,  pertain  to  the  same 
species. 

On  motion  the  following  papers  were  ordered  to  be  published:— 
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HIVTH  COBTKIBirTKHI  TO  THE  HEBPrEOLOOT  OF  TROPICAL  AMEBIOA. 

BT  E.  D.  COPE. 

The  materials  examined,  trom  which  the  present  contribution 
is  derived,  are  coDtained  in  six  collections,  viz:  One  made  by 
the  P.  S.  Expedition  for  the  exploration  and  survey  of  a  canal 
route  across  the  Isthmus  of  Darien,  under  Commander  Selfridge ; 
a  second  by  the  IT.  S.  Exploring  Expedition  to  survey  a  canal 
route  across  the  lethmas  of  Tehuantepec,  under  Captain  Shufeldt, 
made  by  Dr.  T.  Hale  Streets,  who  accompanied  it  aa  naturalist — 
which  collections  were  placed  in  my  hands  for  determination  by 
Prof.  Henry,  of  the  Smithsonian  Institution ;  a  third  by  John 
Hauxwell,  our  correspondent  at  Febas,  Eastern  Equador ;  and  a 
fourth  made  in  the  southeastern  part  of  the  Island  of  Hayti,  in 
the  republic  of  Santo  Domingo,  by  our  member,  Wm.  M.  Oabb. 

I.  The  first  of  these  collections  embraces  the  following  species:— 

LAOERTUiIA. 

Ooniodutjlni,  tf.  kff.,  klbtgBlkrl. 

CoTTtliopluiMi,  ap. 

Aaolia  (qnaunlatoa,  Palan,  HoDstab.  Pr.  Ac.  1SB3, 145. 

Auricular  opening  nearly  aa  large  as  eye-slit;  scales  smallest; 
seven  rows  between  orbits,  twelve  at  middle  of  muzzle,  and  eleven 
at  middle  of  lores,  the  inferior  not  larger  than  the  rest.    No  larger 
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Himantodei  oenohoa,  L. 
Oxyrrhopui  oooipitoluteus,  D.  B. 
IfothopsiB  rugoiui,  Cope,  gen.  et.  sp.  nov. 

DROMICUS  IGNITUS,  Cope. 

Posterior  superior  maxillary  tooth  scarcely  longer  than  those 
preceding,  but  separated  by  a  marked  interspace.  Scales  in  seven- 
teen longitudinal  series.  Form  slender,  head  little  distinct.  Ros- 
tral plate  scarcely  visible  from  above ;  common  intemasal  suture 
considerably  shorter  than  frontal  shield,  which  is  shorter  than 
common  suture  of  occipitals.  Length  of  muzzle  to  orbit,  equal 
width  of  frontal  and  one  superciliary.  Dorsal  longer  than  high. 
Orbitals  2-2,  in  one  case  by  median  division,  in  another  by  infe- 
rior intercalated  between  labials.  Temporals  1-1^,  the  first  occu- 
pying the  whole  space  between  occipital  and  seventh  labial.  Eight 
superior  labials,  fourth  and  fifth  in  orbit ;  nine  inferiors  ;  geneial 
pairs  subequal.  Gastrosteges  128;  urosteges,  62  -f  (the  end  lost, 
at  least  fifteen  urosteges  wanting). 

Color  brown  above,  blackish  along  the  sides  throughout,  up  to 
the  middle  of  the  fifth  row  of  scales,  then  a  very  bright  brown, 
commencing  abruptly  and  shading  to  a  deeper  brown  on  the  me- 
dian region  of  the  back.  The  light  margin  becomes  a  white  line 
on  the  anterior  fifth  of  the  length,  which  extends  to  the  orbit. 
Upper  lip  and  throat  light  yellow,  rest  of  inferior  surfaces,  dark 
crimson;  a  black  dot  on  the  end  of  each  gastrostege.  Scales 
dusted  with  black.  Length  restored?  15.5  inches;  to  vent,  10 
inches. 

This  serpent  is  allied  to  the  Z>.  tseniatus  of  Peters  (Monatsbe- 
richte,  Berl.  Ac.  1863,  275),  from  Mexico. 

K0TH0FSI8  BU(H)SUS,  Cope,  gen.  et  sp.  nov. 

Teeth  on  all  of  the  usual  bones  of  the  mouth,  wanting  on  the 
premaxillary.  Maxillary  teeth  of  equal  lengths,  entire.  Head 
flat,  oval,  moderately  distinct;  body  and  tail  compressed.  Uros- 
teges in  two  rows,  anal  shield  entire,  gastrosteges  narrow,  angu- 
late,  the  ends  crossed  by  a  longitudinal  groove;  pupil  round. 
Head  covered  with  small  scales  above,  except  a  pair  of  internasals 
in  contact  with  nasals  and  rostral;  an  isolated  median  frontal, 
and  a  pair  of  small  oval  occipitals,  each  also  entirely  surrounded 
by  small  scales.    A  single  nasal  pierced  by  the  nostril;  loreals 

1871.]  PART  II — 14 


S02  PROOSEDINQS  OF   THB  ACADEUT  01 

like  other  head  scales,  orbit  surrounded  by  scales,  labials  not 
pitted.  Ooe  pair  of  geueials.  Scales  of  body  subequal,  keded, 
without  apical  pores. 

The  above  generic  characters  will  indicate  to  the  zoologist  a 
type  of  whose  affinities  I  have  been  quite  uncertain.  Its  superfidal 
diaracters  remind  one  at  once  of  the  Peropoda,  and  the  double 
nrosteges  suggest  the  Pythons.  Examination  shows  that  it  does 
not  possess  the  essential  characters  of  the  diTision,  lacking  all 
external  trace  of  posterior  extremities,  and  having  the  mandi- 
ble constructed  on  the  Golubrine  type,  thus  lacking  the  coro- 
noid  bone.  The  form  of  the  postfrontal  bone  is,  however,  sig- 
nificant; it  is  of  considerable  size,  and  sends  forwards  along  the 
external  margin  of  the  frontal  a  process,  as  far  as  the  prefrontal. 
This  structure  is  characteristic  of  the  family  Achrochordideef 
which  embraces  the  genera  Chersydrue  and  Ackrockordua.  The 
present  genus  differs  in  the  possession  of  ventral  shields,  where- 
fore it  may  be  referred  to  a  new  family  nnder  the  name  of  the 
NoTHOPiDA  I  should  not  be  surprised  to  find  that  the  genus 
Xenodermus  of  Reinhardt  belongs  to  it. 

The  allies  of  this  genus,  then,  are  exclusively  Old  World,  and 
confined  to  fhrther  India  and  the  Archipelago. 

Ohar.  Specif. — Head  rather  small ;  neck  and  tail  rather  slender. 
Scales  of  body  in  twenty-nine  rows,  all  strongly  keeled,  those  of 
the  seven  median  rows  a  little  broader  than  the  lateral,  and  more 
strongly  keeled.  The  scales  of  the  inferior  series  are  more  acute 
than  the  superior.    A  broad  shallow  groove  extends  throughout 
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pair  and  geneials  separated  by  a  median  longitudinal  groove; 
latter  plates  2.5  times  as  long  as  wide ;  remainder  of  gular  region 
oorered  with  small  scales.  Internasals  together  crescentic,  the 
pointa  extending  to  behind  the  nostrils.  Frontal  broad  cordate, 
Iha  mpex,  posterior ;  a  half  suture  from  the  front  divides  it.  Occi- 
pftala  narrow,  length  equal  from  muzzle  to  frontal,  greater  than 
width  of  "latter.  They  are  separated  by  a  single  series  of  small 
I,  in  contact  at  one  point.  Gastrosteges  158,  anal  1 ;  uros- 
1  entire,  55  divided,  and  probably  10  wanting  from  the  loss 
aff  the  extremity.  The  section  of  the  tail  is  compressed,  pentagonaL 
Length,  .881  M. ;  to  vent,  .225 ;  to  rictus  oris,  .001. 

The  ground  color  is  brown,  which  is  yellowish  on  the  sides, 
daik  on  the  vertebral  region,  darker  anteriorly,  and  almost  black 
CB  the  head.  The  sides  arc  marked  from  the  second  to  the  tenth 
•tries  of  scales  with  dark  brown  yellow  bordered  triangles,  apices 
■pwards,  three  in  an  indi ;  the  bases  scooped  out  and  with  the 
kgs  sometimes  cut  off.  A  series  of  subquadrate  blackish  spots 
ssparates  their  apices  along  the  median  line;  these  sometimes 
dhride,  and  the  halves  alternate.  Head  unspotted,  upper  and 
lower  lips  with  lateral  ventral  groove  ochre-yellow.  Belly  clearer 
jeOow,  with  several  series  of  small  deep  brown  marking.  Outer 
ends  of  urostcges  blackish,  anal  shield  black. 

The  above  description  indicates  how  closely  this  serpent  resem- 
bles in  coloration  the  young  examples  of  Trigonocephalus  atrox 
ftom  the  same  country,  and  the  T.  neovidii  of  Brazil.  This  is  so 
•aiked  as  to  constitute  a  case  of  mimetic  analogy.  But  few  cases 
e^^mimicry  of  the  Crotaline  venomous  snakes  are  to  be  observed 
hi  Booth  America,  the  imitations  being  chiefly  of  the  other  venom- 
ens  group  Proteroglypha^  as  represented  by  Elaps.  In  this  con- 
aeetion  may  be  made  a 

Beclamation^  of  the  discovery  of  this,  perhaps  the  most  exten- 
rinre  example  of  mimetic  analogy  known  in  zoology.  Alfred  R. 
Walhu:e,  in  his  admirable  work,  ^^  Contributions  to  the  Theory  of 
Balural  Selection,"  London,  1870,*  gives  Dr.  Oiinther  as  his 
iBthority  for  the  facts  of  the  case  with  regard  to  the  genera  Plio- 
CirctM  Oxyrrhopus^  Erythrolamprus^  etc.,  and  fefers  to  his  own 
iceriously  published  account  of  it  in  one  of  the  British  Reviews 
ht  1869.    The  first  published  account  of  the  case  will  be  found 

*  Wallace  is  quoted  by  Darwin  in  **  Descent  of  Man/*  to  the  same  effect. 

imi.] 
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in  the  "  ProceedingB  of  the  Academy  of  Natural  Scienoes,  Phila- 
delphia," 1865,  199,  in  a  paper  by  the  author;  although  attention 
had  been  called  to  it  in  the  same  publication  for  1860,  p.  i6i. 

It  was  repeated  and  extended  in  '^  Origin  of  Genera,"  1868,  but 
had  been  already  pointed  out  in  conversation  with  Dr.  Wallace, 
and  probably  Dr.  Giinther  also,  in  London,  in  1863,  a  fact  which 
bad  probably  escaped  his  memory. 

II.  Examination  of  a  collection  of  reptiles  and  fisbes  brought 
from  near  San  Joa^,  Costa  Rica,  by  Dr.  Van  Patten.  The  collec- 
tion embraced  forty-one  of  reptiles,  six  of  batrachia,  and  nine  of 
fresh-irater  fishes  from  the  Rio  Oronde.  The  fades  of  thia  part 
of  the  fauna  may  be  seen  in  the  following  list: — 

OPHIDIA. 

Canditona  daiitia,  L. 

Bothiopi  atrox,  L. 

BothriteUi  affinit,  Booourl. 

Bathrltabii  nigioviildii,  PaUn. 

Elapi  nigrocingtni,  Qird. 

Elftpi  ornatiHimoi,  Jan-  rtr.  with  blick  annull  leu  bcsIm  ipart,  oinetMo  on  bsdj, 

SUpa  moltilUsIatai,  J>ii- 
Palami*  Uaolor,  Hand. 
DrjlopliU  bieTinwIiii,  Cope. 
DiTlopliti  MwniiUktni,  Wied. 
ThmopB  t  maxlDaDu,  D.  B. 
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Tantllla  melanoeephala,  Linn.    Variety. 

Stanorhina  ventralii,  D.  B. 

Stanorhina  dagenhardtii,  Berth. 
Vinia  maoulata,  Peters.    Abundant. 

Vinia  atrata,  Hallow. 

CrOlobognathui  hoffmannii,  Peters.    Abundant. 

ColobognathuB  brachyoephalns,  Cope,  sp.  nor. 

Colobognathni  doliohooephalus,  Cope,  sp.  noT. 

Spioratef  oenohria,  L. 

LACERTILIA. 

Anolis  iniignis,  Cope,  sp.  noT. 

Anolii  miorotns,  Cope,  sp.  no  v. 

Anolii  naxmodei,  Cope,  P.  A.  N.  S.,  1864,  p.  173,  var.  with  only  Ato  scales  between 
the  oanthal  rows  on  muzzle,  and  six  rows  of  large  smooth  geneials. 

Anolii  hoffbiannii,  Peters,  Monatsber.  Pr.  Acad.,  1863,  142. 

Anolii  trochilns,  Cope,  sp.  nov. 

Soeloporni  malachitions,  Cope,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1864,  178. 

Cyelnra  aoanthnra,  Wiegmann. 

Phyllodactylni. 

BATRACHIA. 

Trypheropiii  chrysoprasinai,  Cope,  Proc.  Acad.  Nat.  Soi.,  Phila.,  1866,  130;   1868, 
117. 

Atelopni  varini.    Very  abundant.     The  light  spots  on  this  species  are  crimson  in 
life. 

Bnfo. 

Smiliioa  dandinii,  D.  B. 

Agalyohnii  moreletii,  Dum.    Very  abundant.    Golden  and  green  in  life. 
Descriptions  of  new  species  are  appended.*' 

TELEURASPIDES. 

This  group  of  the  rattlesnake  family  embraces  those  with  undi- 
vided anal  shields  and  no  rattle.  It  stands  immediately  between 
the  true  Trigonocephali  and  the  Crotali^  as  the  former  have  di- 
vided caudal  scutella  and  the  rattle  absent,  the  latter  the  rattle 
with  simple  scutella.  One  genus  of  this  division  was  described 
long  ago  by  Beauvois,  and  adopted  by  Gray  and  others,  that  is, 
the  Ancistrodon  of  North  America  and  Mexico,  but  most  of  the 
genera  have  only  been  recognized  within  a  recent  period.  In 
March,  1859,  Prof.  Peters  distinguished  a  second  genus  of  the 
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groap,  and,  towards  the  close  of  the  some  year,  the  writer  named 
a  third.  Prof.  Peters  subsequently  named  another  genus  which 
may  be  retained,  though  in  a  sense  quite  different  from  that  in 
which  it  was  originally  intended.  I  allude  to  Bothriopsis,  first 
defined  by  the  four  small  scnta  on  the  top  of  the  muzzle  of  one  of 
the  species,  a  character  not  worthy  of  such  a  valuation.  The  char- 
acters adopted  will  be  seen  below.  All  the  known  species  are 
found  between  North  Mexico  and  Peru. 

I.  Head  scaled  above. 

•,  Body  compressed,  trii  prehenrile  (arboreal). 
A  Beries  of  horn-like  Bcalea  above  the  eye,  outside  of  the  superciUarj  shield. 

TbijEubahfib. 
Superciliary  reaching  to  the  edge  of  the  eye  opening,  no  homa. 

BOTBBIBCHIS. 

u.  Body  cylindric,  tail  stnught  ((«rrMtriaI)- 
Nasal  plate  one.  Porthididm. 

Naaal  plates  two.  Bothriopbib. 

II.  Head  with  nine  plates  above. 

Body  cylindric ;  two  nasals.  Ascistrodor. 

TSLZQBASFIB,  Copt. 
Proceed.  Acad.  Nat.  Sci.,  Philft.,  I95B,  888;  1860,  845. 

The  species  of  this  genus  are  few,  and  are  so  far  only  known 
from  the  Isthmus  of  Darien  and  west  of  the  Andes  to  Peru. 
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B0THBIECHI8,  Peters. 

Monatsber.  K.  Preuss.  Academic,  1859,  278.  Cope,  Pr.  A.  N.  ScL,  Phil., 
1859,  345.     Tluimnocenchris^  Salvia. 

This  genus  is,  like  the  last,  confined  to  the  great  forests  of  Cen- 
tral America  and  the  northwest  of  South  America.  Species  have 
been  found  further  north  than  those  of  Teleuraspis.  Like  the 
latter,  they  inhabit  trees,  filling  the  place  in  America  of  the  species 
of  the  East  Indies  which  belong  to  the  Trigonocephaly  and  of 
the  tree-vipers  of  West  Africa,  Atheris^  Cope.  All  the  species 
of  these  different  groups  are  of  green  colors,  in  contradistinction 
to  those  of  terrestrial  habits,  which  are  of  various  shades  of  brown. 
This  is  evidently  related  to  their  convenience  in  the  struggle  for 
existence  in  the  localities  in  question. 

Bothrieohii  nigroviridis,  Peters,  1.  c.    Cope,  I.  o. 

Costa  Rica.  A  specimen  from  Dr.  Yan  Patten's  collection  is 
peculiar  in  having  the  nasal  shield  to  reach  the  labial  border  in 
front  of  the  labials,  and  the  superciliary  shield  transversely  di- 
vided. In  all  other  respects  it  agrees  with  Peters'  description  and 
figures. 

BotliriecliiB  lateralis,  Peters.  Monatsb.  Preass.  Aood.,  1862,  674.  Bothrops  bilin- 
eatus,  Pet.  1.  c,  1859,  278.?  Boihropt  bieolor^  Booonrt,  Ann.  dea  Sci.  Nat.,  1868, 
p.  201. 

Costa  Hica. 

Bothiieohis  hVLTilBTf  SalYin  {Tha/nnocenchris).  Proo.  Zool.  8oc.,  1860,  459.  Tab. 
pnloherrima ! 

Coban,  Yera  Paz. 

FOBTHIDIUK,  Cope. 

This  genus  is  proposed  to  accommodate  the  Bothrops  lansbergii 
and  related  species,  which  display  characters  intermediate  in  some 
respects  between  the  last  genus  and  Bothriopsis. 

Scales  in  23  rows.  Rostral  plate  narrow,  high ;  two  or  three  scuta  above 
canthus  rostralis ;  superciliary  wide.  Body  compressed.  Dark  brown 
crossbars  alternating  on  sides.  P.  lansberqii. 

Rostral  higher ;  scales  of  vertex  more  elongate  in  front.  P.  nasutus. 

Portbidinm  lansbergii,  Sohlegel,  Magazine  de  Zuologie,  1841.    Tab. 

Tropical  America. 

Porthidium  naiutnnii  Booonrt,  Ann.  Sci.  Nat.,  1868,  p.  202  {Bothrops), 

Guatemala. 
1871.] 
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BOTHBIOniB,  pBtara. 
HonBlslKr.  Prenss.  AcAd.,  1661,  3S9,  emendatus. 

The  species  of  this  genus  are  all  of  terrestrial  habits,  and  ap- 
proach, in  this  respect,  the  AncistrodorUes.  They  have  a  more 
extended  range  than  any  of  the  preceding,  occurring  A-om  the 
upper  or  Peruvian  Amazon  to  northern  Mexico.  They  are  very 
venomous,  but  not  so  much  dreaded  as  the  true  Trigonocephali 
of  the  same  regions,  which  attain  a  larger  size. 

s.  Superciliary  sbield  mde. 

Scales  in  SI  rows,  two  inferior  smootb;  cantbuB  rOBtraliB  with  two  sc«l«a 
only ;  two  rows  Ijelow  eye ;  a  aeries  of  brown  dorsal  rhombs. 


Scales  in  83  rows;  rostral  a  narrow  vertical  parallelogTam ;  three  scales 
on  canUins;  3-3  rows  below  orbit.  Light,  witL  twenly-one  or  fewer 
broad  brown  crossbars,  alternating  on  each  ude ;  mouth  black. 

6.  BRACHTBTOUA. 

Similar,  but  with  forty  quadrate  spots  on  each  ^de  the  middle  line,  with 
two  raws  of  spots  below  them  on  each  side.  B.  ofhbtomeoas. 

B.  CASTELHAVI. 

a*.  Superdliary  shields  very  narrow. 
6.  No  small  scales  surrounding  rostral. 

Scales  in  S3  ("  S5")  rows,  three  inferior  smooth ;  small  scales  on  cantbua, 
four  rows  below  eye ;  rostral  broad  as  high ;  nine  superior  labials,  fourth 
largest.    Twenty -two  dorsal  rhombs. 
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Sotlurioptii  MStolxuiTii,  Dnm.  Bibr.  Erp.  Gen.  yii.  (Bothrops).  Casielnaii,  Anim. 
NoQT.  oa  rares  Am.  Sad.  Kept.  Tab.  Steindaobner,  Sitzangsb.  Wien.  Aoad.,  1870, 
May.     Bothriopsit  qHodriseutatnt^  Peters,  Monatsb.  1851,  359. 

Equador;  Peru. 

SttlviopiU  affinil,  Bocourt.  Ann.  Sci.  Nat.,  1860,  201.  Teleuratpis  nuxieanus, 
Copt,  Proe.  A.  N.  S.,  1859,  339.  Botkriechis,  do.,  Cope,  I.  c.  1860,  345,  neo  Atroput 
mtjcieanui,  D.  B. 

Mexico,  as  far  north  as  Tuxpan,  and  Central  America  to  Costa 
Rica. 

lothriopfif  mezieannf,  Dam.  Bibr.  {Atroput).  Erp.  Gen.  Tiii.,  p.  1521,  Tab.  83 
bif.?  Atropui  nummifer,  RUppel,  Verseiohn.  Senck.  Mos.  Frankr.  p.  21.  Teieii- 
raspis,  do.,  GUntber.  Am.  Magaz.  Nat.  Hist.,  1867,  Marcb,  Tab.  iii.,  fig.  C,  neo 
Cop«i,  Pr.  A.  N.  S.  Phila.,  1859,  339,  et  1860,  345  =  B.  affinity  Boc. 

Riippel's  description  is  so  brief  and  worthless  as  to  be  unfit  for 
tpplicatlon  to  any  species.  I  used  it  for  what  turns  out  to  be  the 
B»  affinxB  of  Bocourt^  but  Dr.  Giinther  retains  it  for  this  one? 
believing  it  to  be  identical  with  the  former.  Bocourt  first  distin- 
gaished  them,  but  they  may  prove  to  be  the  same ;  they  are  at 
least  very  closely  allied. 

Common  in  Mexico. 

Numerous  specimens  of  these  species  are  in  the  collections  of 
the  Smithsonian  Institution,  chiefly  obtained  by  Henry  Hague, 
of  Coban. 

ANCISTBODON,  Beanvais. 

Trmns.  Amer.  Philos.  Soc.  Agkistrodon  and  Toxicophis  (Troost).  Baird 
and  Girard. 

iBAiatrodoa  bUineatxu,  Giintber.    Am.  Magaz.  Nat.  Hist.,  Nov.  1863. 

Guatemala;  Tehuan tepee.    Coll.  Smithsonian. 

ABtUtrodon  pngnax,  Bd.  Girard.    Catal.  Serpents  N.  Amer.,  18. 

Texas. 

Aaiistrodoa  piseiTonu,  Catesb. 

United  States,  from  Texas  to  Virginia ;  the  Mississippi  Valley 
to  south  Illinois  (Kennicott). 

Aaditrodon  eontortrix,  Linn. 

North  America.  East  of  Rocky  Mountains,  from  Texas  inclu- 
sive of  Massachusetts. 


Ilapt  maltifaMiataf,  Jan.    Mag.  Zool.  1859,  pi.  A. 
An  elongate  s|)ecies,  with  extremely  short  tail,  and  head  rather 
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anddenly  wider  than  the  body,  and  with  closely  approximated 
broad  black  ringa. 

Tail  one  22d  or  3d  of  the  total  length,  obtusely  conic  at  the 
apex.  Scales  rather  broad,  in  fifteen  longitudinal  rows.  Head 
broad  and  short,  the  muzzle  broadly  rounded.  Eye  very  small, 
not  exceeding  the  external  Doatril.  Roatril  plate  broad,  low; 
intemasals  a  little  longer  than  wide.  Frontal  elongate,  exceeding 
supercUiaries  by  .33;  occipitals  large,  Preocular  large,  triangu- 
lar, the  apex  just  touching  the  postnasal  Postoculars  small, 
the  upper  larger,  and  in  contact  with  occipital.  Labials  high  and 
narrow,  seven  on  the  upper  lip.  Of  these,  the  third  is  as  wide  aa 
the  base  of  the  preocutar,  while  the  fourth  and  fifth,  which  sup- 
port the  orbit,  are  very  narrow.  The  sixth  is  very  large,  and 
reaches  the  occipital  on  one  side,  but  is  separated  on  the  other  by 
a  narrow  temporal  cut  from  its  upper  margin.  Counting  this  one, 
the  temporals  are  1-1-1 ;  the  last  two  being  large.  Seventh  la- 
bial but  little  longer  than  deep.  The  venom  gland  of  this  species 
must  be  large,  as  the  head  is  much  swollen  laterally,  and  the  la- 
bials exhibit  a  broad  infolded  margin  at  the  borders  of  the  lips 
which  are  in  contact.  The  fangs  are  short.  Inferior  labials  seven, 
all  wide ;  geneials  large,  the  pairs  equal,  separated  by  three  scales 
from  the  first  gastrostege.  Fourth  labial  in  contact  with  geneial 
in  part,  the  other  part  with  the  fifth  and  sixth,  bordered  poste- 
riorly by  a  plate  which  diverges  ftom  the  geneials.  Qastrosteges 
268;  anal  divided;  urosteges  23. 

Ground  color  crimson,  crossed  by  numerous  closely  placed 
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MB  the  E.  lemniacatua.  It  is  evident  from  the  above  description 
that  it  is  distinct  from  the  E.  mipartitusj  D.  and  6.,  with  which 
CHinther  is  disposed  to  unite  it.  See  Am.  Magaz.  Nat.  Hist.,  Sept. 
1859.  Prof.  Jan's  figure  does  not  represent  the  species  well,  having 
the  black  rings  too  wide ;  it  must  have  been  taken  from  a  young 
animaL 

C0L0B0ONATHU8  DOLICHOGEPHALUS,  Cope,  sp.  nor. 

Scales  in  thirteen  longitudinal  series  carinate  to  the  urosteges 
on  the  tail,  to  the  first  row  of  scales  on  the  posterior,  and  to  the 
second  row  on  the  anterior  part  of  the  body.  Head  elongate, 
conic,  scarcely  distinct  from  the  neck.  Internasals  very  small, 
prefirontals  very  long.  Frontal  wide,  openly  angulate  in  front, 
with  superciliary  margins  distinct  from  the  parietal ;  latter  plates 
weU  developed.  Superior  labials  six,  second  bounding  nasal  and 
loreal ;  third  a  little,  fourth  largely  in  eye,  fifth  longer  than  high, 
in  contact  with  parietal.  One  temporal  above  sixth  labial,  which 
is  higher  than  long.  Inferior  labials  six,  second  and  third  minute, 
foarth  long  and  narrow.  Postgcneials  small,  separated  by  a 
scntum.  Oculars  O-I.  Rostral  elevated,  not  separating  inter- 
nasals. Tail  slender,  5.75  times  in  the  total  length.  Gastrostcges 
181,  anal  1,  urosteges  39.  Color  of  body  above,  and  entire  tail, 
black ;  a  series  of  large  distant  red  spots  on  each  side,  wliich  often 
meet  above,  forming  half-rings.  These  disappear  on  tail  and  neck. 
Below  red,  lower  lip  and  chin  black.     Length,  12-14  inches. 

San  Jo8<S,  Costa  Rica.     Dr.  Van  Patten. 

This  species  differs  from  the  C.  hojfmonnn^  Pet,  in  its  more 
numerous  labial  shields,  keeled  scales,  coloration,  etc.  From  the 
C  nanalisj  Cope  {CatoMoma^  olim),  in  the  fewer  scale-rows  (the 
latter  has  seventeen),  the  coloration,  etc. 

COLOBOONATHTJS  BBACHTCEPHALUS,  Cope.   . 

Scales  in  fifteen  longitudinal  rows,  smooth,  except  a  faint  trace 
of  carination  near  the  posterior  part  of  the  body.  Head  flat ; 
rather  wide  behind,  and  distinct  from  neck.  Postgcneials  small, 
separated  by  a  scale.  Rostral  moderate,  internasals  not  minute, 
prefrontals  nearl}'  broad  as  long.  Frontal  broad  convex  in  front, 
superciliary  and  parietal  sutures  nearly  continuous.  Oculars  0-1. 
Superior  labials  six,  two  behind  orbit,  sixth  longer  than  higl),  sur- 
moanted   by  one  temporal;   fifth  longer  than  high,  bounding 
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parietal ;  third  and  chiefly  fourth  in  eye.  Lower  labials  seven  ; 
genelals  short,  wide.    Gastroateges  124,  anal  1,  uroeteges  38. 

Color  of  body  and  entire  tail  black ;  gastrosteges  reddish,  brown 
margined.  A  yellowish  or  orange  collar  crosses  behind  the  parietal 
plates,  and  a  band  of  the  eame  color  extends  from  the  side  of  the 
neck  to  the  tail  on  the  second  and  third  rows  in  front,  and  third 
to  fifth  behind.  This  band  is  composed  of  two  rows  of  alternating 
narrow  spots,  which  arc  not  always  perfectly  united. 

Total  length  eight  inches,  the  tail  one-sixth  of  the  total. 

The  species  just  described  agree  with  the  C.  natalis,  the  C 
hoffmantiii,  and  the  Gaiostotna  semidoliatum,  in  having  the  first 
labial  behind  the  eye  in  contact  with  the  parietal  shield.  They 
are  intermediate,  in  the  structure  of  the  jaws,  between  the  type  of 
the  genus  and  the  last-named  Catasloma.  In  the  C.  semidoliatum 
the  maxillary  bone  is  developed,  and  bears  teeth  opposite  the  first 
labial  plate.  In  the  Colobognalh  us  hoffmannii,  it,  with  the  pala- 
tine, is  cartilaginous  in  front,  and  hears  no  teeth  anterior  to  the 
fourth  labial  shield.  In  the  C.  brachycephatus  and  C.  dolicfioce- 
phalus,  the  maxillary  and  palatine  are  a  little  better  developed, 
the  teeth  extending  to  the  posterior  margin  of  the  second  superior 
labial.  In  the  serpent  described  by  me  (Proc.  Acad.  Nat.  Sci., 
1868,  p.  131)  as  Caloaloma  nasale,  the  dentition  is  precisely  as  in 
the  two  species  here  described,  and  X  accordingly  refer  it  to  Colo- 
bognathus.  This  genus  will  then  embrace  four  species.  In  the 
genus  Colophrys,  Cope  (t.  c,  ISGS,  130),  the  maxillary  is  still 
better  developed,  the  teeth  commencing  at  the  anterior  part  of  the 
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which  the  first  and  second  are  brightest.  The  second  dark  band 
is  wider  than  the  first  and  vertebral ;  it  and  the  third  are  partly 
divided  by  a  faint  white  line.  Another  white  line  on  each  side  is 
produced  by  a  series  of  dark  spots  on  the  ends  of  the  gastrosteges. 
Labial  plates  black,  yellow  spotted.  Head  dark  brown  above, 
with  a  pale  shade  across  frontal,  and  two  just  behind  parietals. 
Chin  and  belly  yellowish. 

ANOLIS  ISfSIONIS,  Cope,  sp.  nov. 

Auricular  opening  half  as  large  as  eye.  Scales  intermediate ; 
seven  rows  between  orbits;  one  or  two  superorbital  rows  but 
little  larger  than  the  others  ;  eiglit  rows  across  middle  of  muzzle, 
and  six  across  loreal  region  at  middle.  Three  large  and  two  small 
keeled  infralabial  rows.    Scales  of  arm  smooth,  of  tail  striate. 

Fawn-brown,  with  four  double  bands  of  greenish-blue  between 
axilla  and  tail.  Divided  between  the  brown  band  by  a  yellow 
band,  which  widens  below  and  breaks  into  spots  above.  A  large 
round  greenish-blue  spot  with  brown  centre  in  front  of  axilla. 

Interorbital  and  occipital  regions  deepl}'  concave,  the  latter 
bounded  posteriorly  by  two  elevated  osseous  ridges  which  meet 
behind  at  an  acute  angle.  No  facial  rugo},  front  flat  except  a 
slight  median  elevation.  Muzzle  with  broad  median  ridge.  Scales 
of  front  equal,  those  of  cauthus  osseous.  Postfrontal  and  zygo- 
matic arches  prominent,  rugose.  Inferior  loreal  rows  of  scales 
larger  than  others,  narcs  surrounded  by  small  scales.  Fan  very 
largely  developed.  An  elevated  crest  or  dermal  fold  on  the  nape- 
Scales  of  the  sides  and  back  (cxcei^t  some  median  rows)  fiat, 
pavement-like,  equal,  smooth,  one-third  the  size  of  the  smooth 
ventrals.  Four  median  dorsal  rows  subconic,  smaller  than  the 
ventrals.  Tail  proximally  compressed,  covered  with  equal  scales. 
Limbs  stout,  the  anterior  extending  four-fifths  way  to  groin;  the 
hinder  reaching  nearly  to  the  car.  Scales  of  the  limbs  small; 
dilatations  distinct. 

The  colors  of  this  Anoli^^  arc  very  elegant.  Besides  the  large 
spot  behind  the  angle  of  the  mandible,  there  is  a  blue  one  on  the 
angle  surrounded  by  fawn  color,  and  this  by  yellow.  Sides  of  the 
temporal  region  and  neck  with  yellow  spots.  Bluish  of  first  cross- 
band  in  a  coarse  netted  figure.  Top  of  head  fawn  color;  fan 
entirely  vermilion  ;  belly  tright  yellow.  Tail  with  broad  blackish 
annuli ;  limbs  with  dark  crossbars,  three  on  tibia,  femur,  and 
forearm  ;  two  on  humerus. 
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tends  towards  the  occiput  from  the  limbs  of  the  nuchal  Y,  in- 
closing  a  narrow  brown  area  with  it.  Top  of  muzzle  and  limba, 
blackish. 

H. 

Total  length 0.108 

Length  to  orbit 005 

"      "  ear Oil 

"      "  axilla 018 

»      "  groin 0878 

Width  head  behind 006 

Length  hind  foot 014 

San  Joed.    Dr.  Van  Patten. 

A  small  species  of  metallic  colors,  allied  to  the  A.  viridiaeneus, 
Peters.    It  is  the  eighty-fifth  of  the  genus  known  to  the  writer. 

III.  The  third  collection  was  made  by  the  U.  S.  Expedition  to 
survey  the  Isthmus  of  Tehuantepec  for  a  ship  canal,  under  Capt. 
Shufeldt,  by  T.  Hale  Streets,  M.D.  It  included  a  few  species  of 
fishes  whose  names  are  appended. 

OPHIDIA. 

Elapt  OTBktlHtmM,  Jan.  (with  diilut  MinDlI}. 
Kutleophii  mtiKaritlftru,  Sohl. 
OxylMli)  MQinlnktnt,  Wlsd. 
ConlepbanM  flwldaa*,  Othr. 
Oxyrrliopu  plnmbMU. 
Hjdmpi  Ivbrleni,  Cope,  ip.  dot. 
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This  species  is  darker  than  the  last,  and  is  much  less  orna- 
mented. The  color  is  a  rich  yellowish-brown ;  where  the  epidermis 
is  lost  on  the  head,  a  strong  yellow  pigment  appears,  so  that  it  is 
probable  that  it  could  in  life  change  to  that  color  at  will.  A  deep 
brown  band  commences  by  covering  the  whole  eye  and  extends  to 
the  shonlder,  where  it  is  marked  by  pale  centred  ocelli.  It  is 
separated  above  by  a  narrow  paler  band  from  a  large  dark  brown 
patch  that  covers  the  nape  and  scapular  regions.  Limbs  and 
tail  broadly  and  indistinctly  brown  cross-banded.  Belly  and 
throat  immaculate. 

San  Jos<^,  Costa  Rica.    Dr.  Van  Patten. 

This  large  species  is  allied  to  the  last,  but  perhaps  resembles 
more  the  Anolis  hiporcatus^  Wiegm.,  the  largest  Anolia  of  Mexico. 
The  latter  has,  among  other  points  of  diflference,  keeled  abdominal 
scales  and  a  shorter  muzzle,  with  very  different  coloration.  The 
uniform  size  of  all  the  scales  is  a  noteworthy  character  of  the 
A.  microtuB. 

ANOLIS  TBOCHILUS,  Cope,  sp.  hot. 

Abdominal  scales  small,  flat,  smooth;  tail  c^'lindric,  with  similar 
scales.  Dorsal  scales  smaller  than  ventral,  pavement-like,  very 
weakly  keeled,  graduating  into  those  of  the  lower  part  of  the 
side,  which  are  smaller.  Head  moderately  elongate ;  width  be- 
tween anterior  margins  of  orbit,  equal  length  of  muzzlQ  from  same 
point,  measured  on  the  side.  Interrugal  concavity  of  the  front 
well  marked,  occupied  by  very  small  scales,  much  less  than  those 
of  the  ruga?,  in  nine  rows.  Scales  between  rugae  and  canthus, 
large.  Two  rows  separate  the  superciliaries,  which  are  separated 
by  three  or  four  rows  from  the  occipital.  Five  rows  of  loreal 
scales.  Six  smooth  scales  in  the  supraorbital  disc,  those  inner 
larger,  transverse,  the  three  outer  longitudinal.  Four  rows  of 
infralabials  mediall}' ;  nostril  surrounded  by  small  scales.  Auri- 
cular meatus  one-half  eye-slit. 

Limbs  long,  toes  slender,  the  dilatations  well  marked.  The 
fore  limb  oppressed,  reaches  the  groin ;  the  hind  limb  extended, 
attains  the  end  of  the  muzzle.     Fan  little  developed. 

Above  and  below,  brilliant  metallic  green  with  a  few  black  dots 
along  the  vertebral  line.  Ileiul  and  anterior  part  of  sides,  brown ; 
a  black  V  extending  from  the  auricular  openings,  which  are  con- 
nected by  a  broad  black  band  with  the  orbits.    Another  V  ex- 
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equal.  Interorbital  region  tranBTeroety  convex,  as  wide  as  the 
diameter  of  the  orbit.  Dorsal  fin  originating  &  little  behind  that 
of  the  ventral. 

General  form  elongate  rhombic.  Depth  2.6  times  in  length  less 
caudal  fin;  length  of  head  4  times  in  same.  Eye  3.2  times  in 
head.  Total  length  five  inches.  Color  of  superior  half  of  head 
and  body  blackish ;  a  vertical  clavicular  dark  band,  a  leaden  band 
from  its  upper  mai^n  to  basis  of  caudal  fin  terminating  in  a  pyri- 
form  black  blotch  of  considerable  size,  which  is  prolonged  on  the 
caudal  radii.    Below,  jcllo wish-white.    Fins  onicolor. 

From  the  head-waters  of  the  Contzacoalcos  Kiver  among  the 
Cordilleras. 

This  species  may  be  allied  to  those  mentioned  by  Bocourt  from 
the  rivers  of  Belize  and  Peten  (Ann.  Sci.  Nat.,  XI.) ;  but  it  will  be 
impossible  ever  to  recognize  them  from  the  notes  attached  to  the 
names. 

lY.  The  collection  made  by  Dr.  Gabb  was  chiefly  obtained  near 
the  city  of  Sau  Domingo,  in  the  southeastern  part  of  the  island. 
It  embraces  twenty  species,  as  follows: — 


Dromieoi  parvlCroiu,  Cop«. 
Hypiirhjnohni  fanx,  QChr.  {H.  ttalari;  Cop«). 
This  is  no  doubt  the  true  habitat  of  this 


Thrktopi  catntMyl,  D.  B. 


NATURAL  80IEN0XS  OF  PHILADELPHIA.  219 

BATRACHIA. 

BafD  nittlirom,  Latr.     (Ounthor  Cat.  Anara  B.  M.  PI.  V.  fig.  B.) 
l^la  TMte,  Cope,  >p.  HOY. 
TnMhje^lialxui  mannoratui,  D.  B. 
lithtdjtM  linMtuf ,  Gray. 

HTLA  VAST  A,  Cope,  sp.  noT. 

The  largest  species  of  the  genus,  equalling  in  size  the  Hypsiboas 
moonmus,  Cincloscopus  granulatus^  etc. 

Form  stout  and  rather  clumsy.  Head  broad ;  muzzle  short, 
rounded;  canthus  rostralis  well  marked,  concave;  vertex  strongly 
concave.  Width  of  head  at  tympana  .33  greater  than  length  to 
line  of  the  same.  Eye  not  very  large,  tympanic  disc  one-fourth  its 
area.  Teeth  in  two  rather  long  transverse  arches  opposite  the 
posterior  margin  of  the  inner  nares.  Tongue  broader  than  long ; 
choanse  smaller  than  inner  nares.     Parietal  fontanelle  not  large. 

The  limbs  are  stout,  the  forearm  and  tarsus  bordered  by  a  der- 
mal fold  behind,  which  has  a  scalloped  thickened  margin.  No 
fringes  on  the  body,  but  the  skin  is  covered  everywhere  with 
small  warts,  which  are  indistinct  or  obsolete  on  the  median  upper 
surfaces  of  bod}'  and  limbs.  The  under  surfaces,  except  the  tibia, 
are  areolate-warty,  nearly  smooth  on  the  pectoral  region.  The 
fingers  and  toes  are  webbed  to  the  base  of  the  last  phalange  of  all 
but  the  longest  or  median  toes.  The  dilations  are  immensely 
large,  the  largest  being  twice  the  size  of  the  tympanum.  The  fore 
limb  extended  reaches  a  little  beyond  the  groin ;  the  hind  limb 
measures  the  end  of  the  muzzle  with  the  heel.  Some  small  dermal 
flaps  on  the  ischia. 

M. 

Length  of  head  and  body  (5  inches)    .        .        .        .0.126 

*'        to  line  of  tympana 082 

**        of  fore  limb 076 

♦»        of  hind  limb 187 

**        of  hind  foot 081 

Color  above  smoky  gray,  blackish  on  the  head,  with  a  brown 
band  between  the  eyes.  Inner  surfaces  dirty  flesh-color,  femur 
with  three  or  four  dusky  cross-bands,  unspotted  behind.  Throat 
black-spotted. 

Near  the  city  of  Santo  Pomingo,  W.  I. 

This  tree-frog  is  probably  not  abundant,  as  it  occurs  now  for 
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the  first  time  in  our  collections,  though  I  have  examined  fonr 
made  in  the  island.  From  its  size,  its  Toice  mast  be  sufficient  to 
betray  its  whereabouts  to  the  naturalist.  Its  structural  charscten 
are  apparently  eomevhat  like  those  of  Hyla  Hckenosa,  Gthr.,  ftom 
Mexico.  It  difiers  in  tbe  larger  palmation  of  the  hand,  ooncave 
front,  minuteness  of  warts,  size,  coloration,  etc. 

AMIVA  VlTTlfUHCTAIA,  Cop*,  ip.  nor. 
Twelve  series  of  abdominal  plates;  no  heel  spurs;  one  fh>ntal 
plate.  Seven  plates  in  the  infralabial  series  separated  by  grannies 
and  scales  &om  the  labials  throughout ;  no  plates  inside  the  inl^a- 
labials  behind.  A  few  gulars  a  little  enlarged  in  the  middle  of 
the  area.  Edge  of  gular  fold  widely  granular.  Three  supraorbi- 
tals, seven  superciliaries.  Teeth,  18  on  maxillary  bone,  the  an- 
terior 14  with  anterior  denticle,  the  last  4  with  both  anterior  and 
posterior.  Brachial  scales  rather  small,  one  row  larger;  postbra- 
chials  similar,  two  rows  enlarged ;  antebrachials  two  narrow,  one 
transverse  row,  well  separated  from  brachials.  Preanais,  a  mar- 
ginal series  with  small  central,  with  large  ones  bounding  it,  and 
three  short  rows  of  diamond. shaped  scuta  in  front  of  them. 

H. 

Length  (tail  perfect) 0.978 

"       to  vent 088 

"       to  aoricnlar  meatna 081 

"       of  fore  limb 08 


Longest  toe  of  extended  hind  limb  reaches  to  orbit.    Femoral 
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Musenm  said  to  be  from  ''Anguilla  Rock,  near  Trinidad."  It 
appears,  from  Dr.  Van  Rijgersma's  investigations,  that  the  Island 
of  Angailhi,  far  north  of  Trinidad,  was  meant. 

AmUi  laMhii,  Oray. 

This  species  is  near  the  last,  but  has  coarser  lateral  scales  and 
more  slender  mandible ;  it  is  also  larger,  and  the  color  is  quite 
different.  It  is  bright  green  with  a  pale  band  over  the  shoulder, 
with  a  black  spot  above  it,  opposite  the  axilla.     The  fan  is  small. 

AXIYA  EBTTHB0P8,  Rijgersma,  MS.,  sp.  dot. 

Abdominal  plates  in  12-14  series;  no  spurs  on  the  heel.  One 
frontal,  four  supraorbital,  nine  superciliary  plates.  Five  infra- 
labials  separated  by  a  few  intermedials  from  posterior  labials,  first 
not  separated  from  third  labial.  Seven  rows  of  larger  gular  scales 
extending  entirely  across  the  throat.  Three  larger  series  on  gular 
fold,  which  has  several  rows  of  granules  near  margin.  Brachials 
Bmall,  in  four  rows;  postbrachials  small.  Antebrachials  large, 
two  rows  hexagonal,  one  transverse.  Femoral  pores  small,  36  in 
a  series.  Preanal  scales  two  large  median  with  a  single  row  of 
one  or  two  in  front ;  small  scales  occur  in  some  specimens  behind 
the  posterior  two.     Outer  hind  toe  a  little  longer  than  inner. 

Teeth  in  adults  compressed,  one  or  two  only  with  denticula- 
tions.  The  end  of  the  longest  toe  of  the  extended  hind  foot 
reaches  the  anterior  margin  of  the  ear. 

Color  brownish-olive,  with  a  broad  greenish  band  on  each  side 
the  back  from  the  nape  above  the  ear.  In  young  specimens  these 
bands  are  bright.  Another  less  distinct  band  extends  along  the 
aide  from  above  axilla  to  groin,  l^etwecn  these  and  the  dorsals, 
and  across  the  back,  are  transverse  black  reticulations.  Belly 
greenish,  the  color  api)earing  as  spots  on  the  outer  scales.  Tho- 
rax and  edge  of  sides  of  fold  black ;  throat  bright  yellow ;  sides 
of  head  red ;  upper  surface  brown ;  limbs  olive,  with  black  reticu- 
lation. 

M. 

Length  of  (tail  reproduced) 0.32 

'*  to  vent 126 

"  to  auricular  meatus 020 

**  of  fore  limb 05 

TI.  The  collection  from  Ambyiacu  R.,  from  John  Ilauxwell,  in- 
cluded the  following : — 
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Esligopi  MTtnlModa,  WItd. 

llophli  pr^iDMn*,  Cop«. 

AiiLi*A  nuduftDMiuii,  Ora;. 

XabnisI  oapedU,  Qnj,  with  0DI7  28  wriat  of  leklu  on  th«  bod7. 

OoniodMt^lu  ImiiMrtUi,  Onieh. 

Ooniodftet^lu  vuioi,  Dam. 

HTparuiodsD  Mhrooolluli,  Bpii. 

PodMoamia  ip.  pslliu. 

Buinla  pklmipH,  Spix. 

Atalopni  ipomarliu,  Copt,  ap.  dot. 

Sof  topli  kllanli,  Cope. 

Sojtopii  ■oratLfeLMni,  D^Tld. 

Hf  Ik  mirmorRta,  Dand. 

H7U,  lanoopliTlUta,  Beiiaia. 

AISLOFUB  SFUH ABim,  Copt,  «p.  dot. 
Muzzle  projecting,  forming  a  narrow  rim  which  is  concave  be- 
low, and  overhangs  the  upper  lip.  Nostril  lateral,  above  the  sym- 
physis of  the  mandible,  when  the  mouth  is  closed.  Loreal  region 
plane,  canthns  rostralis  straight,  angular.  Head,  viewed  from 
above,  a  section  of  a  cone  which  is  rounded  truncate  at  the  apex. 
Diameter  of  orbit  equal  from  its  front  border  to  the  nostril. 
Width  of  head  behind  equal  length  of  humerus.  Fingers  nearly 
free,  toes  webbed  at  base.  Tongue  narrow,  subcylindric.  Muzzle 
marking  basal  third  of  forearm,  and  near  middle  of  tarsus  of 
hind  limb. 

Willi  uhroiul  h:iinl  fi-OTii  oi-hit  to  ij 
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gioD.  No  species  of  Dromicus  has  been  known  in  North  Ame- 
rica, and  the  occurrence  of  this  one  on  the  extreme  eastern  coast, 
and  its  very  close  affinity  to  a  species  {D,  callilasmus^  Gosse)  com- 
mon in  Jamaica,  are  circumstances  suggestive  of  origin  by  car- 
riage in  floating  driftwood  on  the  current  of  the  Gulf  Stream. 

Habit  moderately  slender;  tail  3.2  times  in  total  length;  head 
distinct,  elongate,  oval.  Scales  very  thin,  without  scale-pores,  in 
seventeen  longitudinal  series.  Superior  labials  seven,  third  and 
fourth  in  orbit;  fifth  higher  than  long,  with  sixth  separated  by  a 
narrow  temporal  from  occipital ;  seventh  longer  than  high.  Infe- 
rior labials  nine,  four  bounding  geneials.  Postgeneials  longer  than 
pregeneials.  Internasals  nearly  quadrate ;  prefrontals  longer  than 
wide.  Frontal,  anterior  width  .T5  length;  parietals  rather  elon- 
gate. Nostril  in  preuasal,  which  is  lower  than  postnasal;  loreal 
very  small,  high  as  long;  sculars  1-2.  Gastrosteges  126;  uros- 
teges  77. 

In  D.  caUiluemus  the  frontal  plate  is  very  nearly  as  wide  as 
long,  and  the  gastrosteges  number  140 ;  the  coloration  is  also  dif- 
ferent. 

Color  above,  a  rich  golden  brown,  the  scales  of  the  two  inferior 
rows  on  each  side  broadly  gold-edged,  the  color  of  the  back  com- 
mencing on  the  third  row.  The  ends  of  the  scales  of  the  vertebral 
row  are  sometimes  darker-tipped.  Head  dark  brown,  darkest 
behind,  with  numerous  but  obscure  paler  vcrmiculations.  Sides 
of  head  paler,  with  a  reddish-brown  band  from  the  rostral  plate 
through  the  eye  to  the  middle  of  the  last  labial.  Labials  whitish, 
with  black  dots  on  the  posterior,  in  oblique  rows.  Below  white, 
lower  labials  sparsely  black-dotted  A  pair  of  pale  dots  on  the 
common  occipital  suture. 

This,  the  first  addition  to  the  Ophidia  of  our  Eastern  States 
made  for  some  years,  was  discovered  by  Dr.  Henry  C.  Yarrow, 
near  Fort  Macon,  on  the  coast  of  North  Carolina.  Near  the  same 
time  another  new  Ophidian  came  to  hand,  as  follows: — 

CONTIA  PTOJEA,  Cope,  sp.  nov. 

In  its  generic  features,  this  species  may  be  thus  described.  The 
dentition  is  complete,  and  the  teeth  of  the  maxillary  bone  are  of 
equal  length.  The  scales  are  smooth  and  without  pores,  and  the 
anal  plate  is  divided.  The  head-shields  are  normal ;  the  nasal, 
usually  entire  in  the  genus,  is  in  this  species  half  divided  by  a 
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suture  from  the  noatril  to  the  labial  border.  Two  pairs  of  gene- 
ials;  a  loreal;  rostral  obtuse.  The  head  is  little  distinct  from  the 
body,  aud  the  pupil  is  round. 

The  form  of  this  species  ie  stout  and  subcylindric,  the  tail 
entering  the  total  length  4.33  times.  The  head  is  stout,  oval,  the 
profile  a  little  arched.  The  centre  of  the  orbit,  anterior  to  the 
middle  of  the  lip  margin.  The  rostral  is  visible  from  above;  the 
nasals  approach  so  as  to  reduce  the  intemasals  to  a  subtriangular 
form  each,  of  which  the  middle  and  posterior  suture  are  equal.  The 
frontal  ie  long,  and  with  parallel  sides,  its  length  exceeding  that 
of  the  head  in  front  of  it.  The  parictals  arc  still  longer,  and 
wide,  with  subtruncate  outline  behind.  Loreal  plate  higher  than 
long,  half  the  height  of  the  single  preocular,  which  does  not 
reach  the  frontal.  Postoculars  2  ;  temporals  1-2,  the  first  in  con- 
tact with  three  labials.  Superior  labials  eight,  their  height  snb- 
equal,  the  fourth  and  fifth  bounding  the  orbit..  Inferior  labials 
nine,  six  in  contact  with  geneials,  five  with  the  first,  two  with  the 
second  geneial.  Latter  subequal.  Scales  in  seventeen  series,  those 
of  first  deeper  than  long.  Those  of  sides  at  vent  and  of  basal 
two-thirds  of  the  tail  roof-shaped  or  obtusely  keeled.  About  one- 
sixth  of  the  length  in  front  of  and  behind  the  vent  compressed, 
the  dorsal  outline  keel-formed.    Gastrosteges  120;  urosteges  54. 

Coloration  above,  black,  with  a  very  faint  pole  line  along  the 
centre  of  each  scale  of  several  lateral  series.  The  lines  are  more 
distinct  near  the  vent  and  on  the  tail,  and  heighten  the  effect  of 
carinse  produced  by  the  angulation  of  the  scales.    Beneath,  pale 
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DE8GBIFTIOH8  OF  FIVE  HEW  8PECIE8  OF  CETI8TACEA  FBOM  MEXICO. 

BY  T.  HALE  STREETS. 
PACHTCHELE8  MEXICAITIIS,  nov.  sp. 
Plate  II.  Fig.  1. 

Carapax  broadly  oval,  about  as  broad  as  long,  slightly  convex 
antero-posteriorly ;  surface  shining,  but  minutely  granular  through 
the  lens ;  anterior  portion  of  the  carapax  deflexed,  triangular,  and 
furrowed,  a  small  white  spot  at  the  tip ;  neither  spines  nor  teeth 
anywhere  on  the  body ;  eyes  small,  supra-orbital  border  concave 
and  inflated.  Carpus  as  broad  as  long ;  three  teeth  on  the  ante- 
rior border ;  two  slightly  elevated  ridges  of  granules  on  the  supe- 
rior surface ;  hand  broad  and  large,  the  right  larger  than  the  left ; 
fingers  hooked  at  their  extremities,  denticulated ;  surface  of  the 
carpus  and  hand  more  coarsel}''  granulated  than  the  carapax ;  the 
granules  extend  to  the  ends  of  the  fingers.  Color  red,  with  patches 
of  a  lighter  shade ;  three  posterior  pairs  of  legs  striped ;  the  last 
article  furnished  with  a  few  stiff"  hairs.  Length  of  the  carapax 
0.18  inch;  the  hand  0.25  inch. 

Habitat. — Gulf  of  Tehuantepec,  Mexico. 

PAKTILIBUS  GRACILIS,  nov.  sp. 
Plate  II.  Fig.  2. 

Antennary  ring  armed  with  two  spines,  situated  near  together 
on  the  anterior  border ;  behind  these,  and  separated  more  widely 
from  each  other,  are  two  rudimentary  spines,  seen  through  the 
lens;  two  stout  horns  projecting  forward  over  the  base  of  the 
ophthalmic  peduncles ;  surface  of  the  carapax  covered  with  spines, 
larger  anteriorly  than  posteriorly ;  also  furnished  with  a  few  stiflT 
hairs,  attached  mostly  to  the  spines ;  epistoma  armed  with  three 
spines ;  abdomen  smooth ;  the  transverse  sulci,  except  the  last, 
interrupted  in  the  middle ;  a  pit  between  the  last  nearly  connects 
them,  separated  by  two  very  narrow  bands  on  either  side  of  the 
pit.  Color  reddish-brown ;  external  antennae  striped  with  bands 
of  white.     Length  0.9  inch. 

Habitat, — Gulf  of  Tehuantepec,  Mexico. 

FAUEMON  DASTDACTTLUS,  nov.  sp. 
Plate  II.  Fig.  3-3a. 

Rostrum  long  and  slender,  reflexed,  extends  beyond  the  lamel- 

liform  appendages  of  the  external  antennae ;  armed  on  the  superior 

margin  with  nine  or  ten  teeth,  and  six  or  seven  on  the  inferior 

18T1.] 
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margin ;  the  firat  tooth  on  the  upper  margin  Bmall,  sitoated  more 
directly  on  the  carapax  than,  and  separated  from,  the  following 
six,  which  are  situated  together ;  the  Beveoth  and  eighth  separated 
by  s  wider  space;  last  tooth  quite  email;  apex  of  the  roatnun 
pointed ;  the  fifth  tooth  on  the  upper  margin  (counting  from  the 
carapax)  nearly  over  the  first  on  the  lower  margin ;  eighth  over 
the  Inst  on  the  lower  margin;  those  with  but  six  teeth  on  the 
inferior  margin  have  the  last  under  the  seventh  of  the  snperior 
margin ;  the  first  constant  in  its  situation.  Two  external  flagelU 
of  the  internal  antennie  united  for  a  ycry  short  distance,  smaller 
flagcllum  very  short;  all  the  others  very  long.  First  pair  of  legs 
short  and  slender ;  carpus  more  than  twice  the  length  of  the 
hand ;  fingers  half  the  length  of  the  hand,  slightly  pubescent ; 
second  pair  of  legs  very  long ;  carpus  not  quite  as  long  as  the 
hand ;  fingers  cylindrical  and  straight  along  their  approximated 
surfaces,  not  as  long  as  the  palmar  portion  of  the  hand,  densely 
downy;  under  surface  of  this  pair  of  legs  covered  withspinulea  to 
the  base  of  the  fingers ;  the  spinules  on  the  carpus  arranged  in 
four  parallel  rows,  of  which  the  anterior  and  posterior  rows  contain 
the  largest  spinules.  Posterior  legs  rough  to  the  feel,  pubescent- 
This  species  can  veryreadily  be  distingnisbed  from  P.  mexicanus 
(Saussure),  which  it  moat  closely  resembles,  by  having  six  or 
seven  teeth  on  the  inferior  margin  of  the  rostrum.  The  carpus 
in  P.  mexicanus  is  longer  than  the  hand,  and  the  terminal  segment 
of  the  abdomen  is  armed  with  three  spines.  In  P.  dani/daclyluB 
the  terminal  segment  of  the  abdomen  is  armed  with  five  spines— 
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)etween  the  eighth  and  ninth  on  the  upper  margin ;  those  with 
Mit  nine  teeth  on  the  superior  margin  have  the  first  below  under 
;he  space  between  the  fourth  and  fifth  ;  the  last  midway  under  the 
ipttce  between  the  seventh  and  eighth  of  the  superior  margin. 
[nner  free  flagella  of  a  deep  red  color.  Anterior  pair  of  legs  slen- 
ler  and  delicate ;  carpus  more  than  twice  the  length  of  the  hand ; 
tiand  slightly  pubescent ;  second  pair  of  legs  slender,  smooth  on 
the  npper  surface;  under  surface  beset  with  very  minute  spiniform 
g;rmnales,  seen  only  through  the  lens ;  carpus  longer  than  the  hand, 
fcwioe  the  length  of  the  palmar  portion  of  the  hand ;  fingers  cylin- 
Irical,  straight,  less  than  half  the  length  of  the  hand ;  posterior 
legs  smooth.    Length  2.81  inches. 

This  species  is  very  closely  allied  to  P.  mexicanus  (Saussure), 
ind  may  prove  to  be  nothing  more  than  a  variety  of  that  species. 
Fhe  measurements  of  the  second  pair  of  legs  of  P.  sexdentatus 
igree  with  De  Saussure's  description,  but  difier  widely  from  the 
neasurements  of  his  figure.  P.  mexicanus  has  but  four  or  five 
teeth  on  the  inferior  margin  of  the  rostrum.  The  terminal  segment 
df  the  abdomen  in  P.  sexdentatus  is  armed  with  three  small  teeth, 
ind  two  longer  movable  spines  situated  one  on  either  side  of  the 
niddle  tooth  ;  the  hand  is  very  largely  beset  with  hairs. 

Habitat. — Same  as  the  preceding. 

FAL£MON  FLTJVIALI8,  nor.  sp. 
Plate  II.  Fig.  o-^ya. 

Rostrum  short,  lanceolate,  somewhat  arched  above ;  not  as  long 
as  the  lamelliform  appendages  of  the  external  antenna*,  reaching 
to  the  end  of  the  second  joint  of  the  antennie ;  superior  margin 
uxoed  with  seven  teeth,  the  inferior  margin  with  two,  situated 
Dear  the  point  of  the  rostrum.  One  specimen  of  this  species  had 
but  four  teeth  above  and  one  below.  Two  flagella  of  the  internal 
antennae  united  for  a  very  short  distance ;  spines  on  the  lateral 
portion  of  the  carapax  very  small ;  first  pair  of  legs  slender ;  hand 
more  than  half  the  length  of  the  carpus ;  hand  of  the  second  pair 
stout;  carpus  shorter  than  the  palmar  portion  of  the  hand,  gradu- 
ally enlarged  toward  the  hand  ;  finu^ers  cylindrical  and  straight, 
shorter  than  half  of  the  hand,  the  same  length  as  the  carpus,  beset 
with  a  few  stiff  hairs;  logs  smooth.     Length  1.3  inches. 

This  is  a  fresh-water  Pal.y.M()X,  taken  from  a  tributary  of  the 
Coatzacoalcos  River  among  the  Cordilleras. 
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AnacBT  8. 
Dr.  Carson,  Yice-President,  is  the  chair. 

Fifteen  members  present. 

Remarks  on  Fossil  Vertehrales  from  Wyoming. — Prof,  LztDT 
remarked  that  the  collections  of  fossils  preaeated  this  evening, 
by  Drs.  J.  Van  A.  Carter  and  Joseph  E.  Corson,  were  of  unnsuftl 
interest.  They  consist  of  remains  maiuly  of  turtles,  with  those 
of  mammals  and  crocodiles,  aad  were  obtained  fVom  the  tertiary 
deposits  in  the  vicinity  of  Fort  Bridger,  Wyoming  Territory. 

The  great  abundance  of  remains  of  turtles,  of  many  species  and 
genera,  of  fresh-water  and  terrestrial  habit,  obtained  in  Wyoming, 
indicates  this  region  to  have  swarmed  with  these  animals  during 
the  earlier  portion  of  the  tertiary  period.  Crocodiles  and  lacer- 
tian  reptiles  were  likewise  numerous.  The  many  mammalian 
remains  found  in  association  with  the  reptilian  fossils  mainly 
belong  to  tapiroid  and  carnivorous  animals. 

The  Wyoming  tertiary  fauna  presents  a  remarkable  contrast 
with  the  later  faunse  of  the  Mauvaises  Terres  of  White  River, 
Dakota,  and  of  the  Niobrara  River,  Nebraska.  Among  the  large 
number  of  fossils  from  these  two  localities,  rich  in  evidence  of 
mammalian  life,  there  occur  the  remains  of  a  single  species  of 
turtle  in  each,  and  none  of  crocodiles  or  other  reptiles. 

Dr.  Carter's  collection,  besides  containing  remains  of  Trionyx 
guUaltts,  Emys  Jeanesianus,  E.  Haydeni,  and  E.  Stevensonianxis, 
and  Baena  arenosa,  also  adds  two  new  turtles  to  the  list.  One 
of  these  is  a  species  of  Emys  of  the  largest  size,  and  exceeds  any 
now  living.  The  carapace  has  measured  about  two  feet  and  a 
half  in  length,  and  the  sternum  about  two  feet.     In  honor  of  its 
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and  tbc  sea-turtles,  they  are  covered  with  large  scutes,  four  in 
number,  as  in  Baena  arenosa.  The  intermediate  vertebral  scutes, 
are  longer  than  broad — the  third  being  4  inches  long,  and  3^ 
inches  wide.  A  peculiarity  of  the  species  is  tlie  undulating 
manner  in  which  the  costal  scutes  join  the  marginal  scutes,  and  the 
sternal  scutes  one  another.  The  species  may  be  named  Baena 
undaia. 

Dr.  Carter^s  collection  also  contains  some  fragments  of  bones 
of  a  large  mammal,  which  arc  so  mutilated  as  to  be  hardly  charac- 
teristic. A  Jaw  fragment  among  them,  with  the  retained  fragments 
of  the  true  molars,  would  appear  to  indicate  a  species  of  Palaeosyopa 
much  larger  than  P.  paludosus.  In  absence  of  other  evidence,  it 
might  be  viewed  as  a  species  of  this  genus,  under  the  name  of 
P.  major.  The  true  molars  occupied  a  space  of  four  and  a  half 
inches.  The  last  molar  measured  an  inch  and  seven-eighths  fore 
and  aft,  and  an  inch  transversely  in  front. 

Dr.  Carter  had  also  sent  some  fossils  to  Prof.  Leidy,  among 
which  were  portions  of  jaws,  with  nearly  full  series  of  teeth  of 
Hyrachyu8  agrarius.  This  animal  is  related  to  the  Tapir,  Hyra- 
codon^  and  Lophiodon,  The  formula  of  its  dentition  is  the  same 
as  in  Hyracodon :  T  molars,  1  canine,  and  3  incisors.  The  true 
molars  are  like  those  of  Loji^hiodon^  except  that  the  last  lower  one 
has  a  bi-lobed  instead  of  a  triplc-lobed  crown.  Apparently  the 
same  animal  has  been  indicated  by  Prof.  Marsh,  under  the  name 
of  Lophiodon  Bairdianus.  A  fragment  of  a  lower  jaw  containing 
the  last  premolar,  and  the  first  true  molar,  indicates  a  larger 
species  of  llyrachyus^  which  may  be  named  H,  eximius.  The 
crown  of  the  last  premolar  is  7^  lines  antero-posteriorly,  and  5^ 
transversely.  The  true  molar  has  measured  about  8^  lines  fore 
and  afl,  and  6  lines  transversely.  The  depth  of  the  jaw  fragment 
below  the  true  molar  is  over  an  inch  and  a  half. 

Another  fossil  is  a  mutilated  incisor,  indicating  a  species  of 
Trogosus  rather  more  than  half  the  size  of  T.  castoridens^  which 
may  be  named  T.  vetulus. 

A  femur  of  Palseosyops  paludosus^  in  the  collection,  exhibits 
the  third  trochanter,  characteristic  of  the  unequal-toed  pachyderms. 
The  astragalus  of  this  animal  almost  repeats  that  of  the  living 
Tapirs. 

Among  the  remains  of  Dr.  Corson's  collection,  there  is  the 
greatcff  part  of  the  lower  jaw  of  a  large  crocodile,  but  too  much 
broken  to  attempt  to  give  an  opinion  in  regard  to  its  specific 
character,  until  it  is  in  some  degree  mended  or  restored. 
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AconsT  15. 
The  President,  Dr.  Busobenbebqkb,  in  the  chair. 
Eight  members  present. 

AuQUST  22. 
The  President,  Dr.  RracHENBEBOEB,  in  the  chair. 
Nine  members  present. 

AtrouBT  29. 
The  President,  Dr.  Rubcbenbbbokr,  in  the  chair. 
Fourteen  members  present. 

Notice  of  some  Extinct  Rodents. — Prof.  Lbidy  remarked  that 
Dr.  J.  Van  A.  Carter  had  recently  sent  to  him  some  remains  of 
rodents  discovered  in  the  tertiary  deposits  near  Fort  Bridgcr, 
Wyoming.  Prpf.  Marsh  has  already  indicated  some  remains  of 
,  the  same  order,  obtained  from  the  same  locality,  which  he  has  re- 
ferred to  a  genus  under  the  name  of  Sciuravus.  The  characters 
given  are  insufficient  to  determine  positively  whether  the  remains 
I  have  the  opportunity  of  examining  pertain  to  the  same  genus, 
though,  iVom  the  greater  size  of  the  animals  they  indicate,  they 
clearly  belong  to  different  species. 

The  remains  appear  to  have  belonged  to  a  peculiar  genus  of  the 
Sciurine  family  apparently  allied  to  ArcComye. 

The  lower  jaw  is  short  and  deep  compared  with  that  of  most 
living  rodents,  apparently  from  a  sUortciiing  of  the  bone  In  ad- 
'  of  the   position    of  the   mnlnrs.     To  com  pen  snip  for   this 


NATURAL  SCIENCES   OF   PHILADELPHIA.  231 

in  the  sciurine  animals.  The  crown  is  composed  of  four  lobes,  of 
which  the  antero-internal  is  the  largest  and  most  prominent,  the 
one  behind  it  is  the  smallest,  and  the  outer  ones  are  of  interme- 
diate size,  and  nearly  equal. 

If  not  Sciuravus,  the  genus  may  be  named  Paramys.  The 
specimens  probably  indicate  three  different  species  of  the  genus, 
mainly  differing  in  size. 

Paramys  delicatus. — The  largest  species  was  perhaps  a  fourth 
less  in  size  than  the  Maryland  marmot,  though  its  molar  series  is 
equal  in  length  with  that  of  the  latter,  measuring  three-fourths  of 
an  inch.  The  hiatus  in  advance  of  the  molars  has  measured  about 
three  lines  and  a  half,  or  about  half  that  in  the  Maryland  marmot. 
The  depth  of  the  jaw  at  the  first  molar  is  6^  lines,  at  the  penul- 
timate molar  6  lines.  The  incisor  is  2^  lines  fore  and  aft,  and  1^ 
lines  trans versel3\ 

The  specimen  upon  which  the  species  is  indicated  consists  of 
the  greater  portion  of  the  right  ramus  of  the  lower  jaw.  It  presents 
two  mental  foramina,  one  below  the  first  molar,  besides  tliat  in 
the  usual  position.  A  prominent  tubercle  is  formed  at  the  angle 
of  convergence  of  the  two  ridges  bounding  the  fore  part  of  the 
masseteric  fossa. 

Paramys  delicatissimus. — The  smallest  species  is  indicated  by 
a  similar  specimen  to  the  former,  and  was  about  two-thirds  the 
size  of  the  largest  species.  The  molar  series  is  half  an  inch  in 
length.  The  hiatus  in  advance  of  the  molars  measures  2|  lines. 
The  depth  of  the  jaw  at  the  first  molar  is  4^  lines,  at  the  penulti- 
mate molar  4  lines.  The  incisor  is  1^  lines  fore  and  aft,  and  1  line 
transversely. 

Paramys  delicatior. — An  intermediate  species  is  apparently 
indicated  by  the  greater  portion  of  a  left  ramus  of  the  lower  jaw. 
The  molar  series  has  measured  about  *li  lines  in  length.  The 
jaw  is  5  lines  deep  at  the  penultimate  molar.  The  incisor  is  2 
lines  fore  and  aft,  and  1^  lines  transversely. 

A  smaller  rodent  than  the  preceding,  and  of  a  different  genus, 
is  indicated  by  the  portion  of  a  lower  jaw  containing  the  posterior 
two  molars,  and  the  fangs  of  the  two  in  advance. 

The  constitution  of  the  jaw  is  similar  to  that  in  the  former 
genus.  The  jaw  being  comparatively  short  and  deep  ;  the  hiatus 
in  advance  of  the  molars  short  and  nearly  straight,  and  the  masse- 
teric fossa  advancing  only  as  far  as  the  position  of  the  penulti- 
mate molar.  The  molars  are  inserted  each  by  two  fangs  ;  their 
crowns  are  slightly  greater  fore  and  aft,  especially  the  first  and 
last  of  the  series. 

The  crown  of  the  penultimate  molar  in  its  worn  condition  pre- 
sents a  pair  of  transverse  elliptical  dentinal  tracts  united  by  a 
narrow  median  fore-and-aft  isthmus.  In  the  slight  recess  of  the 
inner  poles  of  the  ellipses  of  dentine,  a  small  tubercle  projects 
with  a  circular  islet  of  dentine  on  the  summit.     The  crown  of  the 
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last  molar  exhibits  five  shallow  tubercles  with  mlnate  dentinal 
Islets  at  the  snmmits. 

The  size  of  the  animal  was  but  little  greater  than  the  domestic 
moaae.  The  molar  serieB  measures  3  Itnee  in  length.  From  the 
front  of  the  incisor  to  the  bactc  of  the  last  molar  measnrea  4| 
lines.  The  relations  of  this  extinct  rodent  I  have  not  deitermined, 
DOr  can  I  refer  it  to  any  genus  with  which  I  am  familiar.  It  may 
be  named  Mysofs  hinihub. 

On  favorable  report  of  the  committee,  the  following  paper  wu 
ordered  to  be  published : — 
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DESCBIPTIONS  OF  NEW  SPECIES  OF  BIEDS  OF  THE  FAMILIES 
TB0QLODTTID£  AND  TTBANNIDJS. 

BY  GEO.  N.  LAWRENCE. 

TROGLODYTIDiE. 

1.  Catherpes  sniniclirasti. 

Upper  plumage  and  wing  coverts  of  a  deep  reddish-brown,  sides 
of  the  head  lighter,  and  the  rump  more  of  a  blackish-brown; 
quills  dark  brownish-black,  the  secondaries  narrowly  edged  with 
the  same  color  as  the  back,  and  crossed  with  darker. nearly  obso- 
lete bars ;  throat  of  a  dull  light  grayish-rufous,  breast  and  sides 
of  the  neck  of  a  clear  rather  dark  rufous,  each  feather  of  the 
lower  neck  and  breast  crossed  with  several  faint  dusky  narrow 
bars ;  the  abdomen  is  dark  reddish-brown,  besprinkled  with  small 
round  white  spots,  which  are  surrounded  narrowly  with  black, 
the  sides  of  the  breast  and  abdomen  are  of  a  dark  reddish-brown, 
crossed  with  not  very  conspicuous  black  bars;  the  sides  under 
the  wings,  thighs,  and  under  tail  coverts  deep  blackish-brown 
like  the  rump  ;  upper  mandible  black,  the  under  is  yellow,  except 
at  the  end  and  on  the  sides  for  its  terminal  half,  where  it  is  black- 
ish-brown ;  "  iris  brown  ;"  tarsi  and  toes  black ;  the  tail,  unfortu- 
nately', is  deficient. 

Length  to  rump,  5  inches;  wing,  2 J ;  bill,  1^;  tarsi,  1^;  hind 
toe  and  claw,  J. 

Habitat,     "  Mata  Bejuco  (Vera  Cruz)." 

*'  Collected  by  Mr.  T.  Labarraque." 

Type  in  Museum  Smithsonian  Institution,  from  the  collection 
of  Prof.  F.  Sumichrast. 

Remarks, — This  is  rather  a  remarkable  looking  bird,  and  seems 
to  be  a  second  species  of  Catherpes^  though  of*  a  much  stouter 
form  and  darker  colors  than  C.  mexicanus ;  the  bill  is  precisely 
of  the  same  form,  though  proportionally  stronger,  and  the  mi- 
nute white  spots  on  the  abdomen  are  similar  to  those  on  the  back 
of  that  species ;  the  wings  are  very  short  and  rounded,  and  the 
feet  large  and  strong. 

It  was  received  over  two  years  since,  and  I  delayed  its  descrip- 
tion hoping  to  get  others,  that  by  the  character  of  the  tail  its 
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true  position  might  be  more  sutisfactorily  determiDed.  Prof. 
Sumiclirast  has  Dot  been  able  to  obtain  any  more  specimens, and, 
as  he  has  informed  me  his  collections  are  suspended  for  the  pre- 
sent on  account  of  the  revolution  which  has  taken  place  in  Tehnan- 
tepec,  I  have  concluded  to  describe  it,  and  have  conferred  bis 
name  upon  it. 

TYRANHIDiE. 

i.  Xyioietcttt  gTftndl*. 

Crown  dusky  olive-gray,  with  a  concealed  crest  of  bright  ver- 
milion ;  front  and  sides  of  the  crown  pale  yellowish- white,  the 
stripe  becoming  broader  as  it  extends  backwards ;  lores  and  sides 
of  the  head' dark  graj'ish  fuliginous;  upper  plumage  greenish- 
olive  ;  tail  feathers  dark  brown,  narrowly  margined  with  the  color 
of  the  back;  quills  dark  brown,  narrowly  edged  with  greenish- 
yellow  ;  the  smaller  wing  coverts  are  the  color  of  the  hack,  the 
middle  and  larger  coverts  dark  brown,  tipped  with  dull  pale 
yellow;  throatgrayish-wbitc,  just  tinged  with  yellow ;  entire  under 
parts  besides,  and  under  wing  coverts  gamboge  yellow ;  bill  and 
feet  black. 

Length,  7|  inches  ;  wing,  3} ;  tail,  3§ ;  tarsi,  J. 

Habitat.     "  Province  of  Tumbes,  Peru." 

The  type  Is  in  the  Museum  of  Tassar  College,  and  was  received 
by  Prof  Orton  from  J.  F.  Reeve,  Esq. 

Semark».^~T]Aa  species  somewhat  exceeds  all  others  of  the 
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cept  the  primaries,  conspicuoualy  margined  witli  dull  white;  throat 
grayish-white ;  lower  part  of  neck  in  front  and  upper  part  of  breast 
light  cinereous ;  breast,  abdomen,  under  tail  coverts,  and  under 
wing  coverts  pale  yellow;  inner  margins  of  quills  grayish-white  ; 
entire  bill  black;  tarsi  and  toes  brownish-black.   . 

Length  (skin),  5^  inches;  wing,  2J;  tail,  2|;  bill,  j\',  tarsi,  {J. 

Habitat.    Venezuela  ?     Collected  by  Mr.  C.  Wood. 

Type  in  my  collection. 

Remarks. — The  nearest  ally  of  this  species  seems  to  be  E.  tra^ 
illiiy  but  the  plumage  above  is  browner,  with  scarcely  a  tinge  of 
olive-green  ;  the  margins  of  the  wing  coverts  and  quills  are  whiter, 
besides,  the  gray  front  and  supercilHary  stripe  do  not  exist  in  £. 
traiUii;  in  the  new  species  the  jellow  of  the  abdomen  is  much 
brighter,  but  the  smaller  jet  black  bill  is  the  most  striking  cha- 
racteristic difference. 

4.  XyUrehni  ynoatanensis. 
Mjfiarchut  mexicanus.  Lawr.  Ann.  Lye.  X.  Y.,  vol.  IX.,  p.  203. 

Soon  after  suggesting  that  this  bird  might  be  Tyrannula  mexi- 
cana^  Kaup,  on  account  of  its  siiort  wings,  and  contending  for 
the  integritj'  of  my  M.  cinerascens  (generally  referred  to  mexi- 
canus)  on  account  of  its  longer  winga,  I  found  from  an  examina- 
tion of  many  examples  of  cinerattcens  that  the  measurement  of 
the  wings  was  not  a  reliable  character  in  this  genus.  This  caused 
me  to  question  the  probability  of  the  Yucatan  bird  being  Kaup^s 
mexicanus^  and  I  concluded  the  true  status  of  that  species  could 
only  be  determined  by  an  inspection  of  the  type.  Consequently 
I  solicited  the  aid  of  Mr.  Sclater,  sending  him  my  specimen  of  the 
Yucatan  bird,  and  about  the  same  time  Prof.  Baird  sent  the 
Smithsonian  specimen,  with  the  request  that  he  would  endeavor  to 
get  a  view  of  Dr.  Kaup's  type.  He  recently  wrote  Prof.  Baird 
that  on  application  to  Dr.  Kaup,  he  sent  the  type  of  his  T.  mexi- 
cana  for  examination,  which,  to  his  surprise,  proved  to  be  M. 
vooperi^  Bainl. 

The  species  now  described,  therefore,  required  to  be  named. 

Its  length  is  7 J  inches;  wing,  3j{ ;  tail,  3^;  tarsi,  }. 

It  is  allied  to  M.  cincraHcrns^  mexicanuit^  and  lairrenrii,,  but  is 
smaller  than  the  Orst  two,  and  rather  larger  than  the  last ;  the 
bill  is  not  so  depressed  as  in  lawrencii^  the  culnien  being  more 
rounded.  It  differs  from  all  the  above-named  species  in  being 
1871.] 
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brown  above,  and  in  the  color  of  the  abdomen  and  under  tail 
coverts  being  of  a  pale  dull  ochreous,  whereas  in  the  others  these 
parts  are  clear  yellow ;  the  red  color  on  the  inner  tail  feathers 
occupies  the  out«r  portion  of  the  inner  webs  for  half  their  width, 
this  coloi-  blends  with  the  dark  color  next  the  abaft,  the  separa- 
tion of  the  colors  is  not  so  dearly  marlied  as  in  mexicanua.  The 
extent  of  the  red  color  on  the  tail  feathers  is  a  good  character  on 
which  to  separate  the  allied  species,  in  M.  cinerascens  this  color 
occupies  the  entire  web  np  to  the  shaft ;  in  mexicanus  it  takes  up 
about  four-fifths,  fearing  a  well-deUnerl  dark  line  next  the  shaft ; 
in  yucatanenaia  it  extends  over  half  of  the  inner  web ;  but  in  /ow- 
rencii  it  exists  only  aa  a  mere  bordering,  and  in  many  specimens 
it  is  very  faint. 


NATURAL  80IENCE8  OF  PHILADELPHIA.  237 


September  5. 

The  President,  Dr.  Rusciienberoer,  in  the  chair 
Ten  members  present. 


September  12. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Eighteen  members  present. 

The  following  paper  was  presented  for  publication  :  "  Catalogue 
of  Crustacea  from  the  Isthmus  of  Panama,  collected  by  J.  A. 
McNeil.''     By  T.  Hale  Streets. 


September  19. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Nineteen  members  present. 


September  26. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Eleven  members  present. 

The  death  of  Dr.  John  Edward  Holbrook  was  announced. 
On  favorable  report  of  the  committee  the  following  paper  was 
ordered  to  be  published : — 


IG* 


1871.] 


PHO0SBDINO8  01  TBI  AOADSHT  01 


BT  T.  HALX  STREETS. 

BRACHYURA. 
■AIOIDEA. 

Family  HAIIDEA. 
Subfamily  FieiNAS. 
Dmftlktuithft,  noT.  gen. 

Carapax  pyriform  as  in  Pisa.  Orbit  complete  above  and  below, 
oval,  superior  border  armed  with  a  triangular  tooth.  Eye  very 
email;  peduncle  sliort.  Hoatrum  well  developed, bifurcated  nearly 
to  base,  horns  divergent,  apices  convergent ;  prffiorbitol  tooth  flat- 
tened, obtuse ;  external  anteunie  not  hidden  by  rostrum,  but  com- 
pletely exposed,  on  same  level  as  rostrum ;  first  and  second  aiti- 
cles  broad,  flattened,  clubbed  at  distal  extremity. 

This  genus  is  very  closaly  allied  to  that  little  known  genus, 
Jfierophrys,'  M.Edw.  It  is  readily  distinguished  from  Microphry» 
by  its  greater  triangular  form  (not  being  broader  than  long) ;  Viy 
the  broad,  club-shaped  articles  of  external  antennu;  (in  ifwrojihryu 
they  are  cylindrical),  and  by  the  anteio-lateral  border  of  carapax 
being  less  inflated. 
Onulkouitlik  hirmta,  nor.  tp. 
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of  branchial  region.  Tooth  on  superior  margin  of  orbit  obtuse ; 
orbit  obtuae  at  external  angle.  External  antennae  ciliated  ;  ros* 
trom  slightly  reflexed,  more  so  in  female  than  in  male.  The  chcli- 
peds  larger  in  male  than  in  female,  smooth,  with  exception  of  arm, 
which  presents  a  row  of  tul^ercles  on  upper  surface;  covered  with 
roonded  spots  of  a  violet-red  color.  Fingers  closely  approximated 
and  finely  denticulated  at  extremity;  in  female  approximated 
along  their  whole  length.  Two  or  three  rudimentary  tubercles 
on  third  article  of  second  pair  of  feet.  A  deep  red  spot  at  the 
projecting  lateral  angle  of  carapax.  Color  reddish  shade.  Length, 
1.37  inch;  breadth,  .94  inch. 

Subfamily  MiTHRACiNi«. 
Xitlumtalni  aoronatiiB,  Stimpson.    An.  Lyo.  Nat.  Hist.  N.  T.,  toK  VII.,  p.  189. 

CAHCEOIDEA. 

Family  CANCRID.^. 

Subfamily  XAKTHiKiB. 

Cftrpllius  eorallinns,  M.  Edw.  nist.  Nat.  des  Crust.,  torn.  I.,  p.  381. 

AeUM  lalxyriathiea,  Stimpson,  An.  Lye.  Nat.  Hist.  N.  T.,  vol.  VII.,  p.  2t)l. 

Xtaipp«  mereenaria,  Stinipson.    Canoer  meroenaria,  Say.    Journ.  Acad.  Xat. 

8ci.  Phna.,Tol.  I.,  p.  448. 

Faaopatni  ehilemis,  Edw.  et  Lucai.     D'Orbigny's  Voy.  en  Am.  Merid.,  Cru5t.,  p. 
16  j  pi.  VIIL,  fig.  1. 

Family  ERIPIIID.^:. 

Subfamily  Eripiiin.*:. 

Sripbia  goaa^a,  M.  Edw.     Hist.  Nat.  dei  Crust.,  torn.  I.,  p.  426,  pi.  XVI.,  figs.  Ift 
mod  17.    Dana.  U.  8.  Expl.  Ezped.,  Crust.,  vol.  I.,  p.  260. 

Family  POUTUNID.E. 

Subfamily  LppiNiK. 

Xaya  ditaatha,  M.  Edw.     Hist.  Nat.  des  Crust.,  torn.  I.,  p.  401.     Dana,  U.S.  Eipl. 

Exp«d.,  Crust.,  vol.  I.,  p.  272,  pi.  XVI.,  fig.  7. 
Xiiyarabim,  M.  Edw.     Ili«t.  Nat.  des  Crust.,  torn.  I.,  p.  454. 


240  PBOCEXDINQB  Or  TUK  ACADEMY   OW 

OCTFODOIDBA. 

Familt  MACROPHTHALMIDjB. 

Subfamily  Ocypodik*. 

OeTpods  BaadidtABdil,  Bdw.  •(  Ldcu.    D'OrbipiT'*  Voj.  an  Am.  Uirid.,  Cinit,  p. 

3S,  pi.  XI.,  tig.  t. 
OoTpoto  ihombM,  M.  Sdw.    Blat.  Nit.  dn  Crsit.,  ton.  II.,  p.  U. 

Fauili  GRAPSID^. 
Bulifomilf  GBAP8IN.S. 
BrftpiU  platSI,  LaU.  i  V.  Sdw.     Hial.  Kit.  du  Cruit.,  torn.  II.,  p.  M. 

Family  GACARCINID^. 

Subf&mily  Ucaina. 
Cm  Utii,  H.  Bdw.    Blit.  Nut.  do  Craat.,  torn.  II.,  p.  SI. 

ANOMOURA. 

Famili  HIPPID.S. 
Rlppk  •DUllU,  Fabr. :  H.  Bdw.    BM.  Nat.  dm  Ctiut.,  torn.  II.,  p.  200. 

Family  PORCELLANID^. 

ton.     Aq.  Ljo.  Nnl.  Hiat.  N.  T.,  toI.  II.,  p.  73,     Pot. 
e.  Am.  Auoc.,ie50,  p.  ITS. 
PatrottatliM  MotdaaUlll,  Blimpaon.     An.  L;o.  (int.  Hilt.  N.  T.,  rot.  Til.,  p.  73. 

Family  PAGURID.E. 
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Family  CENOBITIDiE. 

Oraobita  diogenes,  Latr.  M.  Edw.   Hist.  Nat.  dea  Crust.,  torn.  II.,  p.  240,  pi.  XXII., 
figs.  11  and  13- 

GtaoUta  intermedia,  nor.  ep. 

Anterior  portion  of  carapax  convex,  narrowed  in  front,  granu- 
lated. Differs  from  C.  j)vrpurea^  Stm.,  in  not  being  more  granu- 
lated posteriorly  than  anteriorly,  nor  are  the  granules  acute  and 
setous.  Lateral  portion  pilous ;  margin  of  branchial  region  pro- 
jecting, prominent.  Eyes  compressed,  triangular,  acute;  pedun- 
cles nearl}'  as  high  as  long,  finely  granulated  on  superior  surface. 

Tibia  of  the  third  pair  of  legs,  left  side,  produced  at  inferior 
border;  ultimate  and  penultimate  articles  convex  externally, 
smooth  and  punctate  as  in  (7.  purpurea;  tarsus  irregularly  quadri- 
lateral, longer  than  right ;  inferior  surface  concave;  fine,  close-set 
row  of  black-tipped  spinules  on  inferior  surface  of  tarsi  of  second 
and  third  legs,  left  side.  Legs  spinulose  (with  exception  men- 
tioned), hairy;  tarsi  triangular,  concave  on  inferior  surface.  Ex- 
ternal surface  of  larger  hand  sparsely  granulated;  granules  of  a 
pearly  appearance.  Coxa*  of  fifth  pair  produced  in  male.  Length 
of  carapax  .94  inch. 

CtBoUta  panameniii,  no  v.  sp. 

Carai>ax  as  in  G.  intermedia.  Eyes  also  similar.  Tibia  of  third 
leg,  left  side,  slightly'  produced  at  inferior  angle;  penultimate 
article  convex  externally  and  granulated,  in  this  respect  difl^ering 
from  C.  purpurea  and  C.  intermedia;  tarsus  irregularly  quadrilate- 
ral, shorter  tiian  right,  thereby  differing  from  C.  perlata  and  C.  in- 
termedia; row  of  spinules  on  supero-lateral  margin;  row  on  supe- 
rior surface;  spinules  sparsely  on  external  surface;  denticulated 
ridge  on  inferior  surface  of  tarsi  of  second  and  third  pairs; 
spinules  black-tipped;  inferior  surface  not  so  much  evacuated  as 
in  (7.  intermedia^  triangular.  Larger  hand  granulated  ;  granules 
acute,  except  on  external  surface,  black-tipped.  Coxaj  of  fifth 
pair  produced  in  male. 

Length  of  carapax  1.02  inch. 
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MACROURA.     . 
Family  GEBID.E. 
Gsbia  lo&gipollex.  no*,  ip. 

Front  tridcntote  ;  mktdlc  tooth  largest,  aiid  presents  al  its  m- 
tremity  two  small  obtuse  teetb,  wLieh  i^ive  In  it  &  biliil  u[>|iearanT< 
when  looked  at  Tioin  above;  ftirrowed  tn  ihe  luediaii  line;  anull 
spine  on  nntero-Uteral  margin  of  campax  just  over  the  extctnil 
antiiniiib;  anterior  portion  of  carapax  rough  and  hirsut«;  ecabron* 
surface  reaching  aliout  halfway  to  the  dorsal  suture.  Hands  eqoal, 
smooth,  without  spiues  or  tenth,  marked  with  longitudinal  rowa 
of  hair;  row  on  inferior  maigiu  very  long;  thnmb  long,  rca 
aimoBt  to  extremity  of  finger,  slightly  incurved;  movable 
very  pilosjc,  with  two  teeth  on  inferior  margin — one  uear 
and   one  near  apex;  latter   receives  point  of  thumb;  two 
small  teeth  situated  together  near  base  of  thumb  ;  spine  on  q] 
and  lower  apex  of  carpus,  and  two  small  ones  on  anlero-lal 
margin;  spine  on  distal  extremity  of  arm.    Second  pair  of 
ctliate  above  and  below  at  extremity ;  tarsus  smooth ;  thiril 
cle  ciliate  below,  and  armed  with  spine  above  at  distal  extrei 
remaining  pairs  unarmed.     Caudal  segment  rectangular. 

Length,  1.12  inuh. 

Family  PALINURID.E. 

Panalirot  gnttatas,  Gntr.    PalintLmt  gnttstO),  Latr.    Ann.  do  Mm  ,  ton.  tH.-F 

3U3 ,   M.  EJ».  Hue.  5at.  du  Cruri.,  bim.  II..  p.  'm,  pi.  XX[1..  Kg.  1. 
Fuiallmt  anieriaknui.    pKlinaroa  kaeriBsaoi,    Lamarok.  M.  Bd«.  Bin.  Hii  tm 

Cruit.,  I..IB.  II,,  p.  WH. 


Family  PALiEMONID^. 
Subfamily  Ai.PUKiN«. 


I 


Alphgu  biipinotni,  no*,  ip. 

(.'arapas  compressed  ;  rostrum  short,  acute;  surface  tietweeaj 
eyes  carJnaled  ;  anterior  border  of  eye-shieida  rounded,  aiul 
out  spines.  Lamelliform  appendages  of  external  autennie  not 
<iuite  as  long  as  base,  little  longer  than  base  of  internal  uutcanK. 
Second  article  of  internal  antenna;  twice  as  long  ns  ^rst  and  third; 
basal  tooth  of  inner  antennie  not  longer  than  first  article;  bant 
spine  of  outer  nntennte  short,  and  hooked  inward.  Hands  of  (in> 
pair  of  feet  unequal ;  margins  of  larger  hand  indented  Dear  tlw 

[Decembers, 
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fingers;  lower  indentation  deep;  surfaces  sulcated, uneven;  margins 
of  the  fingers  beset  witli  long  hairs ;  movable  finger  considerably 
hooked  at  extremity ;  smaller  hand  cylindrical  and  regular ;  fingers 
longer  than  palmar  portion  of  the  hand  ;  inner  edges  of  approxi- 
mated borders  pubescent ;  no  spines  on  arm.  Feet  of  second 
pair  but  little  longer  than  third  ;  first  joint  of  carpus  as  long  as 
H^cond  and  third,  and  little  longer  than  third,  fourth,  and  fiflh  ; 
fifth  not  as  long  as  third  and  fourth,  and  shorter  than  hand  ; 
third  article  of  following  pairs  of  legs  devoid  of  spine  at  inferior 


Length,  1.5  inch. 

Family  PENiEIDiE. 
oeeideatalii,  nov.  sp. 

Rostrum  longer  than  tlie  lamelliform  appendages  of  the  outer 
antennse,  recurved,  pointed  at  extremity.  In  the  examination  of 
a  number  of  specimens  the  majority  presented  ten  teeth  on  the 
superior  margin  of  the  rostrum,  and  four  on  the  inferior ;  may 
Tary  from  eight  to  eleven  on  the  upper,  and  from  four  to  five  on 
the  lower  border.  Carapax  carinated  almost  to  posterior  edge  ; 
sulcus  on  each  side  of  rostrum  terminating  about  midwa3'  the 
carapax ;  spine  situated  on  lateral  portion  near  anterior  border, 
opposite  the  insertion  of  superior  antenme ;  ridge  running  from 
this  spine  obliquely  downward  and  backward;  second  spine  be- 
hind, and  on  a  lower  level  than  the  first,  and  separated  from  it  by 
a  sulcus ;  two  smaller  sulci  forming  two  sides  of  a  triangle  around 
base  of  second  spine.  Eye  large  and  rounded  ;  sulcus  on  external 
border  of  peduncle.  Flagella  of  superior  antenme  usually  shorter 
than  antenuary  peduncle  (in  one  large  specimen  they  were  longer). 
Hasea  of  two  first  pairs  of  legs  armed  with  three  spines — two  on 
first  pair,  and  one  on  second  ;  terminal  segment  of  abdomen  sul- 
cated, pointed,  devoid  of  lateral  spines ;  penultimate  and  ante- 
penultimate segments  carinated — the  ridge  commencing  on  the 
segment*  before  the  antepenultimate,  and  terminating  at  the  end 
of  penultimate  in  an  acute  spine.  Length  of  large  specimen  five 
inches. 

The  greatest  aflinities  of  this  species  arc  with  I\  vhUcxh^^  Edw. 
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October  3,  18Y1. 
The  President,  Dr.  Ruschenbergeb,  in  the  chair. 
Eighteen  members  present. 

Mr.  Thomas  Meeiian  referred  to  some  observations  made  by 
him  last  spring  before  the  Academy  in  regard  to  the  office  of  bud 
scales  and  involucral  bracts.  The  general  impression  was  that 
they  were  formed  for  the  purpose  of  protecting  the  tender  parts 
beneath.  At  that  time  he  exhibited  branches  of  Fraxinus  excel- 
sior on  which  some  of  the  buds  were  entirely  naked,  and  others 
clothed  with  scales  in  the  usual  manner.  They  could  scarcely  be 
for  protection  in  this  instance,  as  both  were  equally  hardy. 

He  now  had  to  exhibit  an  ear  of  corn  which  had  been  produced 
without  the  usual  involucral  bracts  or  husks,  and  yet  was  as  per- 
fect as  if  clothed  in  the  usual  way,  showing  that  the  husk  was  of 
not  much  importance  as  a  protecting  agent.  An  interesting  point 
was  that  this  ear  had  been  formed  on  the  end  of  a  male  panicle 
or  tassel.  It  was  not  uncommon  to  find  scattered  grains  of  corn 
amongst  male  flowers,  but  a  perfect  ear  like  this  he  had  never 
before  seen.  The  ear  was  eight-rowed,  and  ccfhtained  two  hun- 
dred perfect  grains.     It  was  the  variety  known  as  "  popcorn." 

Dr.  Howell  announced  the  death  of  Mr.  Chas.  Wilson  Peale. 


OCTOBEB  10. 

The  President,  Dr.  Ruschenbergeb,  in  the  chair. 
Eighteen  members  present. 

Remarks  on  the  Minerals  of  Mount  Mica. — Prof.  Leidt  re- 
marked that  the  specimens  of  minerals  presented  this  evening  by 
Mr.  Bement  and  himself  were  part  of  a  collection  which  they  had 
obtained  at  Mt.  Mica,  near  Paris,  Oxford  Co.,  Maine.  At  the 
invitation  of,  and  in  company  with.  Dr.  A.  C.  Hamlin,  of  Bangor, 
they  had  recently  made  a  visit  to  that  locality,  celebrated  for  its 
beautiful  tourmalines  and  other  interesting  minerals. 

The  position  in  which  these  occur  is  a  ledge  of  coarse  albitic 
granite  upon  the  brow  of  a  hill  known  as  Mt.  Mica.  The  granite 
has  been  quarried  in  the  search  of  mineral  specimens  to  the  extent 
of  about  forty  square  yards,  and,  thus  exposed,  appears  mainly 
composed  of  a  tough,  white,  amorphous  feldspar,  without  distinct 
cleavage,  and  with  quartz  sparingly  disseminated.  The  white  feld- 
spar is  mottled  with  black  tourmalines,  varying  in  size  from  an 
inch  to  a  foot  in  length.  These  are  brittle,  and  so  firmly  fixed  in 
position  as  rarely  to  be  isolated  in  an  entire  condition.  In  many 
positions  the  quartz  and  feldspar  occur  more  intimately  inter- 
mingled in  the  condition  of  graphic  granite. 
1872.]  PART  III.— 17 
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Most  paits  of  the  rock  are  devoid  of  mica,  but  in  some  posi* 
lions  an  abundance  of  targe  crystals  of  muscovite  are  mingled 
with  tiie  otlier  constituents.  The  muscovite,  of  a  smoky  color, 
often  contains  compressed  crystals  of  tourmaline,  mostly  olive- 
green  and  translucent,  simple  or  compound,  and  more  or  less  ra- 
diant. 

Apparently  occupying  recesses  in  the  common  rock,  there  occur 
minerals  of  a  different  character.  Masses  of  pink  lepidolite, 
associated  with  laminar  albite,  smoky  quartz,  cleavabte  masBes  of 
amblygonite,  cookcite,  and  variously  colored  tourmalines ;  silvery 
white  mica  containing  apple-green,  friable  tourmalines;  and  usu- 
ally opaque  greenish  or  nearly  white  beryls. 

Contiguous  with  these  curious  associations  of  minerals,  pockets 
are  met  with  filled  with  decomposed  albite,  crystals  of  smoky 
quartz,  detached  botryoidal  masses  of  cookeite  and  toarmalines. 
The  finest  specimens  of  the  latter  are  raked  together  witb  the 
other  loose  contents  from  the  pockets.  They  are  also  found  im- 
bedded in  some  of  the  more  solid  associated  rocks,  the  lepidolite, 
the  cookeite,  and  the  smoky  quartz. 

The  tourmalines  are  remarkable,  being  ustially  partly  colored  of 
various  sliades  of  green  passing  into  red,  and  partially  opaque  to 
transparent.  Small  crystals  from  half  an  inch  to  an  inch  and  a 
half  in  length,  and  from  half  a  line  to  the  fourth  of  au  inch  in 
thickness,  occur  abundantly  imbedded  in  the  cookeite.  In  spongy 
masses  of  the  latter,  they  appear  closely  invested  with  thick 
sheaths  of  the  same  substance.  These  smaller  tourmalines  are 
usually  bright  grass-green,  and  transparent,  but  others  are  nearly 
colorless,  and  green  or  pink  at  one  end.  Frequently  they  are 
fissured,  partially  decomposed,  and  sometimes  the  decomposition 
extends  along  the  axis,  so  as  to  render  the  crystals  tubular. 

TlH-  tonn.i:ililirH,,r  IIIl'  ].ll,k    ].:\>u\c>V 
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nated,  with  one  extremity  flat,  and  the  other  three-sided,  with  the 
angles  or  borders  truncated. 

Sometimes  the  er^^stals  occur  opaque,  dark  green  at  one  end, 
becoming  bright  grass-green  and  transparent  at  the  middle,  and 
passiQg  into  cherry  or  rose-red  and  transparent  at  the  other  end. 
Occasionall}'  the  green  color  is  nearly  absent,  and  we  have  an 
achroite  with  a  greenish  hue,  passing  successively  into  a  deeper 
shade  of  green  and  dark  green,  or  into  pink  and  deep  cherry-red, 
Qsually  sheathed  with  a  thin  layer  of  greenish  hue  at  the  oppo- 
site end. 

In  a  crystal  exhibited,  measuring  four  inches  in  length  by  thrce- 
foarths  of  an  inch  in  diameter,  flat  at  one  end,  and  three-sided  at 
the  opposite  end,  the  flrst  incli  is  dark  opaque  green,  the  second 
inch  is  bright  grass-green  and  transparent,  the  third  inch  is  pale 
pink  within  and  pale  green  without,  and  the  fourth  inch  is  cherr}'- 
red  within  and  pale  green  without 

A  segment  exhibited  of  a  transparent  prism  of  achroite,  an  inch 
long  and  an  inch  and  a  half  in  diameter,  has  upon  one  end  a  patch 
of  cookeite.  This  mineral  often  occurs  investing  the  ends,  frac- 
tured surfaces,  and  sides  of  the  tourmalines. 

Another  specimen  exhibited  consists  of  a  crystal  an  inch  and  a 
half  long  and  ten  lines  thick,  with  a  three-sided  termination, 
deeply  striated,  and  of  a  dark  green  color.  Broken  across  near 
the  base,  the  interior  exhiljits  a  spherical  nodule  of  transparent 
achroite  the  third  of  an  inch  in  diameter. 

Some  magniflcent  crystals  of  tiie  kind  indicated  have  been  for 
many  years  in  possession  of  Dr.  Hamlin  and  his  father,  who  flrst 
discovered  the  locality  from  wiience  they  were  obtained.  Dr. 
Hamlin  has  more  rectMitly  tliorougldy  explored  the  locality  and 
investigated  the  cliaracter  of  its  tourmalines,  an  account  of  which 
be  proposes  to  give  us  in  a  rutiire  essay  on  the  subject. 


OCTOHER  17. 

The  President,  Dr.  Uuschenberger,  in  the  chair. 
Nineteen  members  present. 

Remarks  on  FoHHih  from  Oregon, — Prof.  Leipy  directed  atten- 
tion to  some  fossils,  part  of  a  collection  from  Oregon,  submitted 
to  his  examination  by  Rev.  Tiiomas  Condon,  and  indicated  in  the 
Proceedings  of  October  I8tli,  ISTO. 

One  of  the  fossils,  a  brain  cast,  or  rather  a  cast  of  the  interior 
of  the  cranium  of  a  lar^j^e  nmnunal,  has  about  the  same  form  and 
sixe  as  that  of  the  horse.  Tlic  cerebral  hemispheres  are  nearly  as 
much  convoluted  as  in  the  hitter,  and  measure  about  four  and  a 
half  inches  *in  lengtli  and  breadth.  It  may  pertain  to  a  large 
tapiroid  animal,  though  1  suspect  it  belonged  to  an  oreoilont. 
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A  large  atlas,  perhaps  belonging  to  the  same  animal  as  the 
former  specimen,  measures  five  inches  in  breadth  between  the 
outer  prominent  borders  or  tlie  articular  concavities  for  the  occi- 
pital condyles,  and  it  is  about  four  and  a  half  inches  from  the 
neural  tubercle  to  the  hypapophj'sis.  It  differs  in  several  impor- 
tant points  from  the  atlas  of  the  rliinoceros,  horse,  ox,  etc.,  and  the 
want  of  sufficient  means  of  comparison  prevents  a  determination 
of  its  near  relationship. 

Another  fossil,  labelled  "Alkali  Flats,"  consists  of  the  greater 
part  of  the  crown  apparently  of  a  last  upper  premolar  or  perhaps 
of  a  transverse  pair  of  lolws  of  a  true  molar,  of  an  animal  as 
large  as  that  to  which  tlie  preceding  specimens  belonged.  The 
toolh  approaches  in  character  the  corresponillng  portion  in  the 
oreodonts,  but  differs  in  the  proportionately  less  degree  of  devel- 
opment of  the  inner  lobe  of  the  crown  aa  compared  witb  the 
outer  one,  and  in  the  greater  degree  of  development  of  the  inner 
basal  ridge.  The  crown  measures  an  inch  and  a  third  in  trans- 
verse diameter.  These  fossils  appear  to  indicate  an  unknown 
pa(;Uyderm,  which  may  be  designated  by  the  name  of  Hadbohvus 


Among  the  Oregon  fossils  there  are  a  nnmber  of  imperfect  re- 
mains, of  which  it  was  formerly  remarked,  they  indicated  at  least 
two  species  of  rhinoceros.  One  of  these  was  thought  to  be  the 
same  as  the  E.  occidentalis;  the  other  was  suspected  to  be  the 
same  as  the  Californian  species,  if.  heeperins.  Some  additional 
specimens  indicate  the  second  species  to  have  been  intermediate  in 
size  to  that  last  named,  and  the  £.  cragsus  of  the  Niobrara  River. 
One  of  the  specimens  from  liridge  Oreeti,  consisting  of  a  mutilated 
upper  jaw  fragment  with  portions  of  the  fangs  of  the  true  molars, 
shows  these  to  have  occupied  a  space  of  about  five  inches.  An 
I  l.iotli,  I'n.iii  Alkali  l'l:it,  :i|.|.:ii(.'iilly  a  \:,^l  ii|)pci'  proniolar. 
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October  24. 
The  President,  Dr.  Rusghenberger,  in  the  cbair. 
Eighteen  members  prescut. 


October  31. 
The  President,  Dr.  Rusciienberger,  in  the  chair. 
Twelve  members  present. 

On  report  of  the  committee,  the  following  paper  was  ordered 
to  be  printed : — 
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OK  THX  FISHES  OF  THE  AKBTUCV  BITEB. 
BY  EDWABD  D.  COPK. 

The  collection  on  which  the  present  examination  is  based  was 
made  by  our  correspondent  at  Pebas,  John  Hauxwell.  It  em- 
braces flsbes  of  tbe  small  streams  tributary  to  the  Ambyiacu,  as 
well  as  those  of  the  river  itself.  The  Ambyiacu  is  an  inconsid- 
erable river,  which  empties  into  tbe  Amazon  near  to  Pebas,  in 
Eastern  Equador,  some  distance  east  of  the  Napo. 

Tbe  results  of  the  examination  will  be  mentioned  at  the  close 
of  the  list.  As  was  to  have  been  supposed,  it  consists  almost 
exclusively  of  representatives  of  the  three  great  families  which 
abound  in  the  neotropical  region;  the  Ghromtdidee,  representing 
Physoclystous  fishes,  and  the  Characinidm  and  Siluridas,  repre- 
senting the  Pbysostoml.  The  number  of  new  species,  forty-five 
in  a  total  of  seventy-four,  constitutes  a  considerable  addition  to 
ichthyology,  especially  as  the  number  of  new  generic  forms  la  also 
rather  large. 

I  add  a  list  of  tbe  species  obtained  by  my  friend  Robert  Per- 
kins, of  Wilmington,  Delaware,  on  a  trip  between  the  mouth  of 
the  Rio  Negro  and  the  Peruvian  Amazon  or  Ucayale  River.  There 
are  several  interesting  novelties  in  this  collection,  but  tbeir  spe- 
cial localities  are,  unfortunately,  not  preserved.  The  specimens 
generally  were  large,  and  in  fine  condition. 
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body,  nearly  four  inches  in  length  (with  caudal) ;  depth,  3.5  times 
in  the  same.  Orbit,  twice  preorbital  bone,  equal  muzzle,  one- 
fourth  wider  than  intororbital  space,  one-third  head. 

Total  length  .063  m.;  to  basis  anal  .0335;  do.  ventral  .019; 
do.  dorsal  (axial)  .015  m.  Color  brown;  a  black  band  from 
orbit  to  basis  caudal.  A  black  spot  at  base,  and  one  at  tip  of 
caudal.  Basis  of  dorsal  and  anal  brown,  rest  yellow.  A  black 
band  from  orbit  to  angle  of  interoperculum.  Checks  and  opercu- 
lum with  blue  spots  separated  by  yellow  lines.    River  Ambyiacu. 

GEOPRAOUS  BADIIPIHinS,  Cope,  sp.  nor. 

Form  short  oval ;  body  deep ;  front  steeply  descending,  concave 
between  the  orbits ;  the  muzzle  projecting.  Depth  one-half  length 
without  caudal  fin  ;  head  2.4  times  in  the  same.  Orbit  3.5  times 
in  length  of  head ;  1.3  times  into  interorbital  space,  which  equals 
length  of  muzzle  with  under  jaw.  Preorbital  bone  .75  the  dia- 
meter of  the  orbit.  End  of  maxillary  bone  falling  opposite  the 
pupil.  Fin  rays  D.  xiii-12,  A.  iii-11.  Scales  3-27-8-10;  six 
series  on  the  cheek;  operculum  scaled.  Twelfth  dorsal  ray  equal 
length  of  muzzle  plus  half  of  orbit ;  the  rays  gradually  diminish- 
ing in  length  to  the  second.  Caudal  fin  broadly  scaly  at  base ; 
no  scales  at  base  of  second  dorsal.  Pectoral  fin  long,  extending 
to  opposite  last  soft  dorsal  ray;  ventrals  to  third  soft  anal. 

Color  golden,  blue  bands  on  the  prefrontal  bone,  and  longitu- 
dinal shades  on  the  scales.  Dorsal  fin  dusky  spotted,  anal  with 
numerous  bay-yellow  spots  in  vertical  rows.  Total  length  .15  m.; 
to  origin  dorsal  (vertical  line)  .043;  do.  to  ventral  .051;  do.  anal 
.084. 

This  species,  having  the  coloration  of  0.jiirupan\  has  the  orbit 
nearly  as  median  as  in  G.  ixniatus,  I  do  not  see  tiie  necessity 
of  sulnlividing  lleckers  genus  (tcophagus  into  three  {OeophaguHj 
Satanoperca, And  Mc8ops)^as  has  been  proposed  by  Giinther  (Catal. 
Brit.  Mus.). 

GEOPHAOUB  JTJBUPASI,  Ileckel. 
Saian&perea  jurupari^  Giiuth.    Cat.  B.  M.  v.  313. 

D.  XV.  10,  A.  iii.  7.  Scales  3-31-*.);  suborbitals  0  (7)  rows.  Pre- 
orbital bone  I.G6  times  orbit. 
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CEEHICICHLA  JUITUUSXF8,  Copa,  ip.  dot. 

A  slentler  species,  with  brightly  colored  fins.  Depth  six  times 
in  total  length,  or  5.3  times  in  length  without  caudal  fin.  Length 
of  head  3.fi6  in  total  length,  five  and  two-third  times  more  than 
the  diameter  of  the  orbit.  Orbit  l.^  times  in  muzzle,  1.6  times  in 
interorbital  width,  which  is  flat.  Scales  4^6-1-13,  but,  &s  those 
of  the  lateral  line  are  placed  at  intervals,  the  true  number  of 
transverse  series  of  scales  is  62.3;  scales  of  cheek  in  nine  series. 
Fin  radii,  D.  xix-13  ^  A.  iii-9.  Caudal  cuneate  rounded ;  pectoral 
and  ventral  coequal,  not  extending  half-way  to  anal.  Twelfth 
dorsal  spine  equalling  from  end  of  chin  to  orbit.  Some  rays  of 
soft  dorsal  and  anal  prolonged,  the  former  to  near  end  of  caudal, 
the  latter  to  base. 

Color  leaden-brown  above,  fading  into  yellowish  below.  Dorsal 
and  anal  fins  deep  rose,  with  a  few  round  small  spots  of  pale 
rose  on  the  soft  portions,  which  become  white  in  spirits.  Caudal 
fin  deep  crimson,  fading  to  purple  at  base,  with  a  longitudinal 
dark  shade  in  the  centre,  and  series  of  small  oval  pink  spots,  one 
between  each  pair  of  rays.  A  black  spot  edged  with  white  at  the 
base  above  the  lateral  line,  and  a  larger  black  spot,  white-edged, 
crossing  the  lateral  line  opposite  the  third,  fourth,  and  fifth  dorsal 
spines. 

Total  length  .215  m.;  to  basis  dorsal  (axial)  .055  m.;  to  basis 
of  anal  .121. 

This  perch  appears  to  be  similar  to  the  C.  lacustris  of  Castel- 
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1.33  times  to  1.6  times  in  interorbital  breadth.  Scales  4 — 56-3^ — 12 
13,  seven  rows  on  cheek.  Color  olivaceous,  blackish  above;  fins 
dusky,  without  markings,  except  a  black  ocellus  at  upper  base  of 
caudal  fin,  with  pale  margin.  A  dusky  band  from  end  of  muzzle 
to  middle  of  side,  and  dusky  spot  below  eye.  Eye  red.  Total 
length  .17  m. 

Var.  o. — Shorter  and  stouter,  colors  paler.  E^^e  1.5  times  in 
interorbital  width.  Depth  of  body  3f  to  4  times  in  length  less 
caudal.  Scales  4 — 45-8 — 13.  Pattern  of  color  similar  to  the  last. 
Several  specimens. 

Var.  jS. — More  slender;  depth  4.66  times  in  length  without 
caudal  fin.  Radii  xviii-14;  A.  ili-9.  Scales  4-55-13.  Diameter 
of  orbit  equal  interorbital  space.  Coloration  as  in  the  t^'pes,  ex- 
cept a  large  black  spot  marking  the  posterior  fourth  of  the  spinous 
dorsal  fin.  This  variety  has  one  less  dorsal  spine  than  usual  in 
the  type,  but  tlie  latter  occasionally  exhibits  but  18. 

Var,  y  (argynnis).  —  Short  and  stout  as  in  var.  a,  but  the 
orbit  is  as  wide  as  the  narrowed  interorbital  space;  scales  4-43- 
13.  Radii  D.  xix.  13;  A.  iii.  9.  Tlie  coloration  is  like  that  of  the 
type,  olive,  darker  above,  with  caudal  ocellus  and  dusky  band 
from  muzzle  to  opercular  margin.  The  dorsal  fin  has,  however,  a 
broad  orauge-red  band  extending  along  its  distal  posterior  half, 
the  anterior  part  wider  and  with  three  large  black  spots  in  the 
centre ;  in  a  second  specimen  it  contains  four  black  spots. 

The  preceding  varieties  are  so  connected  together  as  to  be  in- 
separable in  our  system.  The  var.  ji  accords  to  some  extent  with 
Castelnau's  description  of  his  (7.  lacustris^  but  our  most  slender 
forms  are  less  elongate  than  this  species,  where  the  depth  is  one- 
sixth  the  length.  There  are  neither  black  dots  nor  vittoe  in  the 
C.  proteus.  From  (7.  saxatilis^  to  which  it  is  next  allied,  it  dif- 
fers in  the  constantly  smaller  number  of  longitudinal  scales,  which 
are  given  by  GUnther  as  ^^, 

UASUS  INSIGNIS,  Heckel. 
Mesonauta  iiisignU^  Giinther,  1.  c.  iv.  800. 

UASUS  CENTRASCHOIDES,  Cope,  sp.  nov. 

Form  a  compressed  broad  oval.  Scales  ctenoid  t — 20-20 — 14, 
five  series  on  the  clicek ;  operculum  scaled.     Radii  D.  xv-14  ;  anal 

1  Not  counted  on  lateral  line. 
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Tiii-12.  Caudal  fin  eubtruncate.  The  middle  dorsal  epiiieB  appear 
to  be  longer  than  the  posterior,  but  the  latter  with  the  two  ante- 
rior pointed  rays  have  been  bitten  nearly  off,  causing  a  deep  and 
regular  emargination  of  the  two  fine,  eo  that  the  normal  form  is 
not  certain.  Pectoral  and  ventral  fins  extending  to  near  the  eighth 
anal  spine.  Teeth  in  several  series  in  l>oth  jawB,  those  of  the  ex< 
ternal  cylindric  considerably  larger.  End  of  maxillary  extending 
but  little  behind  the  line  of  the  posterior  uareal  opening.  Profile 
steep,  concave  and  fiat  between  the  orbits,  where  its  width  a  little 
exceeds  the  diameter  of  the  orbit.  Latter  one-third  of  head 
equal  length  of  muzzle.  Depth  of  body  1.&  times  the  length 
without  caudal  fin. 

Color  dusky,  with  seven  vertical  blackish  bars  extending  below 
the  basis  of  the  dorsal  fin,  which  break  into  spots  on  the  belly;  a 
cross-bar  through  eye,  and  one  across  base  of  tail.  Soft  dorsal 
with  whitish  cross-bars,  other  fins  blackish. 

Total  length  .074  m.;  to  line  of  D.  I.  .02  m.;  to  line  of  A.  I. 
.03;  to  basis  of  caudal  .055. 

This  species  is  intermediate  in  characters  in  some  respects  be- 
tween the  species  referred  by  Giiuther  to  Varus,  Heckel  ("  Uaru"), 
and  those  referred  to  Mesonauta,  Giinther.  I  fail  to  perceive  any 
characters  on  which  to  establish  the  latter,  and  accordingly  regard 
its  species  as  referable  to  the  present  genus. 

HE&OB  BDtACUXAIUS,  Linn. 

Aeara  bimaeulata,  OQntber,  1.  c.  37S ;  A.  gronait'i,  ptinetata  et  margarila. 
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ACABA  TETBAMEEUS,  Heokel. 

OQnther,  Catal.  iv.  277. 

ACABA  STSPILUS,  Cope,  sp.  nor. 

Scales  in  three  series  on  the  cheek,  on  the  body  2-26-7.  Radii 
D.  xiT-XY.  9;  A.  iii.  8;  caudal  rounded.  Form  elongate  oval; 
depth  of  body  2.6  times  in  length  without  caudal  fin,  and  equal 
depth  of  head.  Preorbital  bone  half  orbit  (in  specimen  two  inches 
long);  orbit  2.5  times,  head  nearly  twice  interorbital  space 
(doubtless  much  smaller  in  larger  specimens).  Profile  convex; 
muzzle  oblique;  upper  lip  longer  than  mandible. 

Light  brown,  yellow  below.  A  straight  wide  black  band  from 
the  upper  posterior  margin  of  the  orbit  to  below  the  end  of  the 
spinous  dorsal,  composed  of  three  confluent  spots;  a  black  bar 
from  eye  to  angle  of  preoperculum,  and  another  across  the  base 
of  the  caudal  fin.  Seven  vertical  brown  cross  shades  behind  the 
head,  on  sides. 

ACABA  FLAYILABBIS,  Cop«. 
Proc.  Amer.  Phil.  Soc.,  1870. 

Scales  in  two  series  on  cheek;  on  body  2-24-8.  Radii  T).  xvi. 
9-10;  A.  iii.  7.  Depth  2.25  times,  head  2.8  times  in  length  less 
caudal  fin.  Eye  three  times  length  of  preorbital  bone,  and  2.6 
times  in  head  in  specimen  2.5  inches  long,  jaws  equal.  Seventh 
dorsal  spine  as  long  as  diameter  of  orbit  or  interorbital  width. 
Profile  gently  convex,  inferior  outline  rising  to  meet  it. 

Olive,  with  jointed  unpaired  fins  yellow.  A  large  black  spot 
before  middle  of  side  on  lateral  line,  a  vertical  shade  at  base  of 
caudal. 

As  compared  with  A.  dimerus^  its  closest  ally,  this  fish  differs 
in  the  fewer  anal  radii,  the  lack  of  cross-bars,  etc.  It  was  origi- 
nally described  by  me  as  having  three  rows  of  cheek  scales;  but 
those  of  the  interoperculum  were  included. 

ACABA  FBEKIFEBUS,  Cope,  sp.  dot. 

Scales  of  cheek  in  two  series;  of  body  2 — 29-8 — 9.  Radii  D. 
XTi.  10-11;  A.  iii.  8.  Form  elongate  oval,  the  depth  entering  the 
length  (less  caudal)  2.33  times.  Front  convex,  descending,  length 
of  head  one-third  length.  Orbit  equal  muzzle  3.33  times  in  head, 
1.5  times  in  the  flat  front.    Dorsal  spines  short,  twelfth  equalling 
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diameter  of  orbit  Pectoral  not  reaching  anal;  soft  anal  ind 
dorsal  not  quite  reaching  end  of  candal ;  latter  rounded. 

Color  rich  brown,  nitb  a  black  spot  under  the  middle  of  tbe 
dorsal  fin,  which  is  connected  with  the  orbit  by  a  broad  black 
band.  Ttie  body  is  further  crossed  by  Sre  darker  shades.  Fina 
dusky.    Below  brown,  under  lip  yellow. 

Total  length  .IIT  m.  to  line  of  D.  i.  .027;  do.  of  anal  .05S. 

Several  specimens  from  the  Ambylacu.  This  species  is,  with  A. 
dimerus,  Heckcl,  and  A.  Jlaoilabris,  Cope,  the  only  one  with  two 
series  of  cheek  scales.  It  differs  from  the  first  named  in  the  macli 
fewer  fin  radii,  etc. 

ACASA  COKPSEBSTIS,  Copt. 

Scales  35,  transverse  series,  seven  rows  on  the  cheek.  Radii  D. 
xiii-19;  A.  iii-15.  Longest  dorsal  spiue  as  long  as  muzzle  aD<l 
half  the  orbit.  Form  oval,  depth  half  length  less  caudal,  body 
compressed.  Profile  oblique,  nearly  straight  from  in  front  of 
dorsal  fin.  Head  2.5  times  in  length  less  caudal ;  orbit  3.2  titnn 
in  bead,  larger  than  muzzle  1.3  times  in  iuterorbital  space.  Left 
dorsal  and  anal  prolonged.  Outer  series  of  teeth  larger.  Total 
length  .079  m.;  to  dorsal  (axial)  .024;  to  anal  (do.)  .0395;  to 
caudal  fin  .0595. 

Color,  injured  by  the  alcohol,  at  present  uniform  brown,  with  > 
black  line  from  the  angle  of  the  mouth  to  that  of  tbe  preoi>erculuia, 
and  two  black  shades,  one  at  base  and  the  other  at  end  of  caudal 
fin.     Soft  dorsal  and  anal  black  behind. 

Two  specimens  from  the  Ambyiacu. 
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lobe  shorter  than  inferior.  Orbit  entering  head  (with  chin)  four 
times,  in  muzzle  once,  nearly  double  interorbital  space.  Pectorals 
reaching  beyond  basis  of  ventrals.  Cranial  ridges  forming  a 
closed  y  in  front.  Length  of  head  equal  greatest  depth  of  body, 
entering  length  3.75  times  (excl.  caudal  fin). 

Total  length  .186  m  ;  to  basis  of  anal  .093  (axial);  do.  ventral 
.061. 

Silver  with  golden  and  green  reflections,  yellow  on  side  of  head, 
a  black  epiclavicular  spot. 

From  the  Ambyiacu.  The  second  South  American  species, 
which  is  found  at  a  great  distance  from  salt  water. 

OSTEOGLOSSIDiE. 

OSTEOGLOSSUM  BldBSHOSUM,  Vand. 

Three  specimens ;  in  one  the  anal  and  caudal  fins  are  united. 

STERNOPYGIDiE. 

This  family  diflTers  materially  from  the  Oymnotidse^  with  which 
its  species  have  been  heretofore  arranged.  One  character  is  to  be 
seen  in  the  construction  of  the  scapular  arch.  The  coracoid  bone 
is  well  developed,  and  connected  by  the  transverse  column  with 
the  clavicle,  as  in  many  other  physostomous  families.  In  the^ 
Oymnotidee  this  column  is  wanting,  and  the  coracoid  is  rudi- 
mental. 

STESNOPTOUS  MACBTTBUS,  Car. 

STEBNOPYOUS  YIBESCEKS,  Valeno. 

CABAPUS  FASCIATUS,  Pallas. 

ERYTHRINIDiE. 

MACBODON  TBAHIBA,  Bl.  Sobn. 
OQntlier,  Catal.  v.  2bl. 

H0L0TAXI8  LJETT78,  Cop«,  sp.  nor. 

Form  elongate,  scales  very  large,  1.  1.  26,  1.  tr.  5.  Length  head 
four  times  depth  body,  also  four  times  in  length  without  caudal 
Ad.  Orbit  3.3  times  in  length  of  head.  Chin  very  prominent ; 
maxillary  teeth  as  large  as  the  premaxillaries.  Dorsal  fin  distant 
from  moEsle  1.5  times  distance  from  caudal.    Radii  D.  I.  9 ;  A. 

ins.] 
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10 ;  T.  8.  Pectoral  reaching  ventraU,  vontrele  fiUmentoas,  reach- 
ing anal,  commenciDg  in  front  of  dorsal.  Dorsal  with  mediaa 
rays,  and  caudal  with  longest  rays  fllamentons. 

Color,  Hcalee  orange  at  base,  with  broad  blackish  margins  form- 
ing rows  of  spots ;  dorsal  fin  with  a  black  spot  at  middle  and  a 
Urge  black  saddle  below  and  in  front  of  it  on  the  back ;  mandi- 
ble black-edged ;  fins  orange-red.  Total  length  .0755  m. ;  to 
dorsal  fiu  .0335 ;  to  ventrals  .027  ;  to  anal  .0116. 

This  is  the  second  species  of  this  gcnns,  which  was  character- 
ized by  the  writer.  Proceedings  Am.  Phil.  Soc,  1870,  p.  563.  It 
dilfers  from  the  type  H.  melanoalomus,  in  the  larger  scales,  there 
being  5  in  this,  7  in  that,  in  a  cross  scries. 

CHARACINIDA. 

CUXDUTUB  GTTSIKOIDEB,  Lion. 
Syst  Natnrffi  ;  GQnthcr,  Cat.  B.  M.  v.  390. 

CTTBHUTDI  BVTILOIDBS,  Kncr. 
Denkschr.  Wien.  Acad.,  I86B,  141.  Qanth.  v.  3B0. 
Both  these  species  quite  abundant. 

FBOCHILODVa  HTBIOHIS,  Koor. 
Denkschr.    Wien.  Acad.,  1S59,  UT.    Ountb.  v.  390. 
D.  11,  A.  10.    L.  L  44,  1.  tr.  22.     Depth  2.5  times  in  length  ; 
head  three  times.     Silver-leaden  above;  caudal  with  two  black 
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L2M0LYTA  TJEHIATA,  Kner. 

Schizodon  tsniatus,  Kner.     Dcnkschr.  Ac.  Wien,  1859,  159.     Gthr.,  v. 
804. 

LEPOBnnJS  ME0ALEPI8,  OUnth.,  var. 
Catal.  B.  M.  v.  307. 

Three  adult  specimens,  two  with  deeper,  one  with  shallower 
body.  First,  scales  4^-35-4 ;  head  3.5  tiraes,  depth  three  times  in 
length.  Second,  scales  5-37-5;  head  3.75,  depth  three  times  in 
length.  Third,  scales  5-38-5;  head  3.75,  depth  3.G  times  in 
length.  All  with  anal  rays  10,  and  a  minute  anterior  spine.  Ten 
dark  dorsal  cross-bands  besides  the  three  lateral  spots ;  the  ap- 
propriate bands  descending  between  the  spots.  The  young  are 
yery  strongly  and  handsomely  cross-banded. 

CHABACIDimC  ETHEOBTOMA,  Cope,  sp.  nor. 

The  discovery  of  this  little  fish  is  interesting  as  extending  the 
range  of  this  genus  over  the  whole  of  Brazil,  it  having  been  known 
heretofore  from  the  neighborhood  of  Lagoa  Santn,  from  a  tribu- 
tary of  the  coast  river,  the  Kio  das  Yelhas.  Prof  Rcinhardt, 
who  discovered  it,  called  the  species  from  that  locality  Ch,  fas. 
datum}  The  nares  arc  separated,  the  anal  fin  short,  the  teeth 
are  simple,  acute,  and  fixed  in  a  single  series  in  each  jaw ;  none 
on  the  maxillary.     Lateral  line  complete. 

The  species  here  described  has  much  the  coloration  of  the 
Poecilivhthys  or  Etheostoma  of  our  North  American  streams. 

Depth  into  length  5.25  times ;  head  5.75  times  in  same.  Bran- 
chiostegal  membranes  fissured  far  forwards.  Dorsal  fin  commencing 
in  front  of  ventrals  R.  11  ;  A.  8 ;  V.  9 ;  P.  11,  reaching  ventrals, 
ventrals  reaching  anal,  caudal  deeply  forked.  Scales  1.  I.  33, 1.  tr. 
8  ;  striate.  Orbit  ecjual  muzzle  3.6  times  in  head,  equal  inter- 
orbital  width,  and  length  of  muzzle ;  profile  nearly  straight,  lips 
about  equal ;  maxillary  bone  to  orbit. 

In  spirits  yellowish,  probably  hyaline  in  life,  with  a  black  lateral 
band  from  end  of  muzzh*,  and  nine  quadrate  brown  dorsal  spots 
from  nape  to  tail.  There  is  more  or  less  connection  between  the 
%\\o\.H  and  band,  and  sh.ndes  across  the  under  side  opposite  to 
these.     Fins  unicolor,  light.     Sides  of  head  silver,  end  of  chin, 

«  See  K.  Dansk.  V.  Selsk.  Forh.,  1860,  55,  Tab.  II.  f.  1. 
1872.] 
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and  a  vertical  bar  at  base  of  caudal  fin  black.  Total  length 
■048  m.;  to  dorBal.0115;  to  anal  .03;  to  basis  caudal  .039.  The 
opercle  of  one  of  the  specimens  is  white  and  smooth,  of  another 
punctate-rugose  and  yellow. 

lOUAHODECTEB,  Cops,  gsn.  hot. 

Dorsal  fin  originating  in  advance  of  Tentrala,  anal  elongate. 
Branch iostegal  membranes  united  across,  but  not  with,  isthmus. 
Teeth  in  two  series  in  the  premaxillary,  none  in  the  maxillary,  and 
one  row  in  the  mandible.  They  are  fixed,  but  have  contracted 
fangs,  and  broad,  flat,  subequally  denticulate  crowns,  and  those  of 
the  mandible  stand  out  from  the  dentsry  bones  all  round.  Teeth 
of  the  outer  row  very  few,  minute.    Caudal  fin  furcate. 

This  genus  is  allied  to  Telragonoplerus,  but  the  dentition  is 
much  weaker,  approaching  that  of  the  Schizodon;  the  union  of 
the  branchioBtegal  membranes  is  seen  in  Lmrnolyta  m.  In  the  only 
species  there  are  but  two  minute  teeth  of  the  outer  premaxillary 
row.  The  other  teeth  are  fan-shaped  and  smooth,  and  in  contact, 
so  as  to  form  an  uninterrupted  series.  In  Telragonoplerus  the 
fangs  are  strong,  not  contracted,  and  the  crowns  are  ridged. 

latrUrODECTEB  TEHUia,  Cop«,  tp.  no*. 

Slender,  the  depth  entering  the  length  (without  caudal)  5.5 

times,  length  of  head  4.33  times  in  the  same.    Radii  D.  12;  A.  36; 

y.  9,  P.  13.     Pectoral  reaching  ventral  and  ventral  anal.     Orbit 
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TXTBAOOHOPTESUS  PHCEKICOPTEBUB,  Cope. 

I).  10;  A.  26-7;  ventrals  origiDating  in  front  of  dorsal,  not 
reaching  anal ;  pectoral  reaching  ventral.  Scales  5^-35-4.  Depth 
of  body  3.3  times  in  length  without  caudal ;  length  of  head  4.2 
times.    Orbit  2.5  times  in  head,  equal  the  plane  interorbital  space. 

Silvery,  with  lateral  silver  baud  and  indistinct  scapular  and 
basal  caudal  blackish  spots.  Anal  and  dorsal  fins  vermilion; 
caudal  with  a  triangular  vermilion  spot  which  surrounds  the 
basal  black  spot,  and  whose  apex  reaches  the  caudal  emargina- 
tion. 

Length  .053  m.;  to  dorsal  .021;  to  anal  .0245. 

Apparently  very  abundant.  It  is  allied  to  the  T.  carolinas  of 
Dr.  Gill  (Proc.  Ac.  Nat.  Sci.,  Phila.),  1870,  p.  92,  but  is  a  more 
slender  fish  with  smaller  head. 

8TETHAPBI0H  CHBTSEUU,  Cope,  ip.  dot. 

Form  elevated,  disciform ;  scales  small,  19-67-16.  Radii  D. 
18 ;  A.  37  ;  V.  8,  very  small,  not  reaching  anal,  and  commencing 
below  dorsal.  Pectoral  falcate  reaching  nearly  to  line  of  end  of 
ventrals.  Base  of  anal  fin  covered  with  scales,  especially  ante- 
riorly ;  dorsal  with  a  long  decurved  spine  in  front  of  it.  Caudal 
peduncle  contracted.  Depth  into  length  less  caudal  fin,  1.66 
times,  length  of  head  3.4  times.  Orbit  2.4  times  in  head,  much 
larger  than  muzzle's  length,  1.1  times  in  interorbital  width.  Pro- 
file of  head  very  concave.  Dorsal  fin  elevated,  caudal  deeply  bi- 
furcate.    Lateral  line  a  little  decurved  mediallj'. 

Color  silvery,  a  leaden  shade  from  postscapular  region  to  caudal 
fin,  darkest  in  front  at  a  postscapular  spot.  Below  this  band, 
yellow.  Fins  unspotted.  Total  length  .071  m. ;  to  dorsal  fin  (ob- 
lique) .03  ;  to  caudal  (straight)  .053 ;  to  ventrals  (oblique)  .032  m. 

This  species  is  near  the  type  S.  erythropa^  Cope  (Proc.  Am. 
Phil.  Soc.,  1870,  p.  562,  fig.  5j,but  has  larger  scales  and  a  different 
coloration.  The  genus  Stethaprion  has  tlie  phj'siognom^^  of  My- 
leiett^  but  is  essentially  near  to  Tetnujonoptcrus,  It  dillers  from 
the  latter  chiefiy  in  the  decurved  spine  in  front  of  the  dorsal  fln, 
a  character  it  shares  with  Hcrramlmo. 

BBTCON  CAPITO,  Cope,  sp.  nov. 

Scales  small,  L.  1.  56,  1.  tr.  25.  Depth  of  body  one-fourth, 
length  of  head  one-third  of  total  without  caudal.  Radii  D.  10; 
1872.]  PART  III.— 18 
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A.  25 ;  y.  7  (8f).  Dorsal  originatiDg  a  little  behind  line  of  ven- 
tral, pectoral  reaching  ventral.  Orbit  2,66  times  in  head-,  equal 
interorbital  width.  Middle  series  of  premaxillary  teeth  continued 
outwards  aa  far  as  the  exterior.  Posterior  pair  of  mandibular 
t«eth  very  small.  Color  leaden,  head  silvery,  a  scapular  and 
large  basal  candal  block  spot. 
Total  length  .06  m.,  to  dorsal  fin  .0215,  to  anal  .034. 

CSALCSTTI  lUCROLBPIDOTDB,  CnTlcr. 
Cut.  Val.  txH.  240.     Gflnlher,  Cat.  B.  M.  v.  888. 
Two  teeth  only  in  posterior  mandibular  series. 

GHAUIEtrS  EKTTHE1TBTIS,  Cop«. 

PMhodecUi  erythrarui,  Cope,  Proc.  Am.  Phil.  Soc.,  1870,  p.  563,  flg.  6. 

This  Bi>Gcies  belongs  to  Chalceus,  but  differs  trom  the  type  in 
having  scales  of  equal  size.  Giinther  says  of  this  genus  in  bis 
analytical  key,  "  anal  fin  more  or  less  elongate,"  as  distinguished 
from  "  anal  short"  of  Piabucina,  yet  C.  macrolepidolus  has  as 
many  anal  radii  as  P.  erylhrindidee.  Creagrutits,  vrilh  a  fin  of 
about  the  same  length,  is  placed  in  the  "  elongate"  anal  division. 

KEOAIOBSTCOH  HELAITonEBtni,  Cope,  ip.  dot. 

Rather  stout;  dorsal  outline  arched.    Length  of  head  three  and 

three-fifths  times  in  total  lacking  caudal  fin,  depth  three  times  in 

same.     Orbit  large,  equal  muzzle,  3.5  times  in  head.    Radii  D.  11; 
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fins  white.  A  black  scapular  spot,  and  a  crimson  spot  at  the  apex 
of  each  operculum.  Opercular  bones  with  purple  reflections. 
The  Ambjiacu. 

This  genus  was  proposed  by  Giinther,  in  1869  (Proc.  Zool.  Soc, 
p.  424),  on  the  type  species,  M.  cephalus.  This  fish  is  evidently 
nearly  allied  to  the  species  here  described,  but  is  different  from 
them  in  the  larger  size  of  the  external  series  of  premaxillary 
teeth,  since  they  are,  according  to  Giinther,  double  the  size  of 
the  maxillaries,  nearly  in  contact,  and  apparently  more  denticu- 
late. It  is  about  as  stout  as  the  present  fish,  but  the  arrange- 
ment of  the  posterior  series  of  teeth  is  similar  to  the  M.  erythrop- 
terus,  I  have  two  specimens  of  the  M.  melanopierua^  and  they 
agree  in  every  detail. 

MEOALOBBTCON  EBTTHBOPTEBUM,  Cope,  sp.  nor. 

More  elongate;  length  of  head  equal  depth,  and  one-fourth  the 
length  without  caudal.  Orbit  large,  3.5  times  in  head,  1.8  times 
in  iuterorbital  width.  Radii  D.  11;  A.  23;  V.  8,  commencing  op- 
posite a  point  equal  to  five  radii  in  front  of  the  dorsal  fin.  Pec- 
torals 12,  not  reaching  ventrals.  Squamation  injured,  lateral  line 
estimated  70.  Teeth  similar  to  tlie  last,  except  that  there  are 
twelve  prenmxillarics  on  each  side,  and  that  those  of  the  posterior 
row  at  each  end,  instead  of  being  continuous  with  the  larger  me- 
dian teeth  of  that  row,  are  continuous  with  the  lateral  limbs  of 
the  median  M -shaped  row,  as  in  M.  cephalus. 

Total  length  7|  inches,  =  .19  m.,  to  dorsal  fin  .086  m.,  to  anal 
.115.  Color  pale  and  uniform,  with  a  black  scapular  and  large 
basal  caudal  spot,  which  is  prolonged  as  a  band  to  the  margin  of 
the  fin.  Rest  of  caudal  and  all  the  other  fins,  except  base  of  dorsal, 
crimson.    Sides  of  head  with  pearly  purple  reflections. 

Though  the  characters  separating  these  species  are  few,  they 
arc  important.  They  are  found  in  the  form  of  body,  position  of 
dorsal  fin,  anal  radii,  color,  and  dentition. 

From  the  Ambyiacu. 

TBIP0BTHET78,  Cop«,  gen.  nov. 

Dorsal  short,  anal  elongate.  Teeth  in  three  series  on  the  pre- 
maxillary bone,  denticulate,  in  two  rows  on  the  mandible,  the 
posterior  of  the  latter  consisting  of  two  convex  median  teeth. 
Pectoral  region  compressed  and  keel-shaped  on  account  of  the 
1872.J 
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development  of  the  corscoid  bones ;  abdomen  compressed.    Dorsal 
fin  behind  the  line  of  the  ventrals. 

This  genus  has  a  considerable  resemblance  to  Gkalcinut,  and 
is  intermediate  between  it  and  CkalcinopBia,  Kner.  The  former 
has  two  series  of  premaxillary  teeth,  the  latter  foar;  the  present 
possesses  three.  The  Chalcinopsis  alburnue,  Gthr.,  probably  be- 
longs to  TriporlkeuB. 

TSIP0KTHSU8  ALBItl,  Copt,  ip.  dot. 

Teeth  of  the  premaxillary  closely  packed,  many  denticulate ; 
chin  projecting  beyond  muzzle  when  the  month  is  closed.  Radii 
D.  11 ;  A.  37  ;  ventrals  longer,  extending  to  beyond  the  last  ray 
of  the  dorsal.  Pectorals  falcate,  not  quite  reaching  end  of  ven- 
trals. Caudal  deeply  emarginate.  Scales  large  1. 1.  38,  five  series 
above  the  lateral  line.  Head  3.5  times  in  length  without  caudal; 
orbit  large,  exceeding  interorbital  width  a  little,  and  three  times 
in  length  of  head  (including  chin). 

Color  dark  ashen  above,  sides  and  below  silver-white;  a  dark 
spot  at  basis  of  caudal  fin.  Total  length  m.  .061;  length  to 
basis  of  dorsal  fin  .0292;  from  D.  I.  to  basis  caudal  .02.  The 
dorsal  outline  of  this  species  is  regularly  arched. 

From  ttie  Ambyiacu. 

TUFOETHZDS  FLATUB,  Copa,  gp.  hot. 

Premaxillary  teeth  spaced,  the  anterior  series  in  contact  only 
exteriorly.  When  the  mouth  is  closed  the  chin  projects  but  little, 
and  the  profile  of  the  head  descends  obliquely  from  that  of  the 
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CHALCnnJS  CULTEB,  Cope,  sp.  nor. 

An  elongate  species,  with  very  posterior  dorsal  fin.  Height  at 
pectoral  fin  4.33  times,  at  ventral  five  times,  in  length  without 
caudal  fin.  Head  3.75  times  in  the  same;  orbit  3.8  in  head  and 
1.2  in  interorbital  space.  Head  above  flat  in  one  plane  from  end 
of  muzzle  to  dorsal  fin.  Teeth  small  tricuspid,  those  of  exterior 
row  not  in  contact  with  each  other.  Dorsal  fin  short,  its  last  ray 
opposite  first  anal;  distance  from  base  of  caudal  a  little  more 
than  half  distance  from  end  of  muzzle.  Pectorals  falcate,  reach- 
ing nearly  to  line  of  dorsal.  Radii  D.  11 ;  C.  19;  A.  33 ;  V.  8 ;  P. 
11.  The  inferior  caudal  rays  are  shorter  than  the  median  and 
saperior;  ventrals  reach  to  line  of  dorsal.  The  operculum  is 
nearly  as  long  as  high.    Scales  7-40-3. 

Color  pale  golden ;  head  silver,  the  upper  part  of  the  operculum 
with  steel-blue  reflections,  bounded  by  a  groove.  A  round  blatk 
spot  on  base  of  median  caudal  rays. 

Total  length  .158  m.;  length  to  dorsal  fin  .087,  to  anal  .098. 

This  species  is  nearest  the  G,  nematurusj  Kner,  but  differs  from 
it  in  many  Important  respects. 

0A8TEB0PELECT7B  BTELLATT7B,  Kner. 

Denkschr.  Ac.  Wiss.  Wicn.,  1800,  17  Tab.  I.  f.  2;  Gunther,  Catal.  B.  M. 
V.  348. 

BCEBOIDEB  MYEBBII,  QUI. 

Ptoc.  Ac.  Nat.  Sci.  Phila.,  1870,  p.  93. 

D.  11,  A.  52;  scales  22-83-22.  Head  3.4  times  in  length.  Prof. 
Gill  does  not  give  tlie  number  of  scales  in  his  description,  and 
our  fishes  differ  from  liis  in  the  less  depth,  which  enters  the  length 
2.7  times  instead  of  2.5,  and  the  larger  eye,  which  enters  the  head 
three  times  instead  of  3.5  times. 

B(EB0IDE8  BUBBIVEBTSX,  Cope.  ip.  nov. 

Radii  D.  ii.,  its  anterior  rays  1.2  times  as  long  as  the  head; 
A.  51.  Depth  2.00  times  in  length,  length  of  head  four  times  in 
same.  Scales  27-88-19.  Ventral  fin  reaching  anal,  pectoral  not 
reaching  end  of  ventral.  Length  from  dorsal  to  near  end  of  adi- 
pose equal  from  same  to  end  of  muzzle  (much  less  in  R,  myeri<ii). 
Profile  gently  concave  above,  dorsal  line  very  convex ;  top  and 
sides  of  head  rugose.  Exterior  teeth  3  above,  4  below ;  mandi- 
1872.] 
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bulars  in  one  row,  with  four  canines.  Two  rows  of  premaxiUftries, 
the  posterior  wantiDg  medially.  In  R.  myersii  the  middle  row  of 
teeth  is  so  curved  as  to  be  coDtinuoua  with  the  posterior  series. 

Scapular  and  caudal  spots  indistinct ;  general  color  pink.  Top 
of  head,  maxillary  bone,  and  opercnla  crimson  ;  fins  immaculate. 
Total  leiigth  .135  at. ;  length  to  anal  .059 ;  to  adipose  dorsal  .098; 
to  first  dorsal  .051.  This  is  a  larger  Ssh  with  a  smaller  head 
than  the  B.  myersii.  It  may  possibly  prove  to  be  the  B.  affinis, 
Giinth.,  Pr.  Z.  S.,  Lond.,  1868,  246,  but  he  describes  "anal  rays 
55,  scales  1. 1.  80,"  and  the  dorsal  fin  appears  to  be  more  posterior. 

AVACTBTDS  SAKQDIBEUS,  Cop«,  tp.  dot. 

A  stont  species  with  large  scales.  Sc  12-54-12;  radii,  B.  9; 
A.  43 ;  V.  8,  reaching  anal ;  P.  16,  to  middle  of  ventrals.  Back 
mach  elevated,  dorsal  commencing  in  front  of  anal  (A.  i.  op- 
posite D.  4),  and  nearer  end  of  muzzle  than  basis  of  caudal  by  a 
little.  Caudal  deeply  forked.  Depth  2.6  times  in  length  (caudal), 
and  length  of  head  3.4  times  in  the  same.  Eye  four  times  in 
length  of  head  in  adults,  equal  interorbital  width.  Opercalnm 
and  orbital  bones  rugose. 

Premaxillary  teeth  in  two  very  distinct  series,  a  canine  at  the 
inner,  and  one  at  the  outer  extremity  of  the  bone.  Maxillary 
toothed  to  the  end,  which  is  behind  the  line  of  the  posterior 
margin  of  the  orbit.  Mandibular  teeth  with  two  (or  three  on  one 
side  of  one)  canines  on  each  side. 
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XIPH08T0MA  TJEDO,  Oope,  ip.  nor. 

D.  10,  A.  10  ;  scales  of  lateral  line  75.  Last  dorsal  ray  above 
the  fifth  anal.  Head  (without  membranous  flap)  three  times  in 
length  to  basis  of  caudal ;  eye  7.6  times  in  length  of  head,  of 
which  four  times  enter  muzzle  (without  flap) ;  flap  equal  one 
diameter  of  eye;  interorbital  space  flat,  1.75  times  diameter  of 
orbit.  Muzzle  flat  above,  decurved,  receiving  the  mandibular 
teeth  within  it,  striate  rugose.  Teeth  minute,  equal.  A  rudi- 
mental  dermal  flap  on  mandible.  Pectoral  fins  reaching  less  than 
.3  distance  to  ventrals ;  rays  15  ;  V.  8 ;  extending  half-way  to 
anal.  Caudal  emarginate.  Depth  of  body  at  ventrals  7.75  times 
in  length  without  caudal. 

Color  light  brown  above,  below  white;  two  series  of  small 
brown  spots  on  each  side,  above.  Top  of  head  rosy;  dermal  flap 
of  muzzle  vermilion,  black-edged.  Opercula  golden,  suborbital 
bone  with  purple  reflections.  Dorsal  fin  yellowish,  with  two  brown 
cross-bands ;  anal  with  a  median  black  spot.  Caudal  fin  with 
middle  and  tips  black,  margin  and  space  between,  with  raj's, 
white. 

Total  length  .203;  to  orbit  .036;  to  ventral  .112;  to  dorsal 
.1382;  to  anal  .1432;  to  caudal  fin  .178. 

Two  specimens  from  the  Ambyiacu. 

XYLETES  ALBISCOPUS,  Cope,  sp.  nor. 

Disco idal,  with  small  head  ;  anal  rays  long,  the  fin  half  covered 
with  scales,  lladii  D.  17  ;  A.  36  ;  V.  7.  Caudal  fin  subtruncate. 
Scales  small,  41-100-45.  Forty-seven  spines  in  front  of  the  anal 
fin.  Profile  scarcely  concave,  orbit  3.5  times  in  head,  a  little  less 
than  half  the  superficial  widtli  of  the  very  convex  interorbital 
space.  Length  of  head  3.75  times  in  total,  lacking  caudal ;  depth 
1.4  times  in  same.  Anterior  teeth  separated  from  posterior. 
Pectoral  fin  to  ventral,  ventral  commencing  under  dorsal.  First 
ray  small,  not  reaching  vent.  Length  .16  m. ;  to  line  of  dorsal 
(axial)  .065 ;  to  line  of  anal  (axial)  .09  ;  to  caudal  .125. 

Color  silvery,  with  blue  reflections  above,  and  golden  below.  A 
black  spot  on  posterior  edge  of  operculum;  otlierwise  immaculate. 

Numerous  specimens  from  the  Ambyiacu.  Two  from  the  Per- 
kins collection  lack  the  opercular  spot. 

18T2.J 
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JtTLKm  DCULOa,  Copa,  )p.  nor. 

PremaxUlary  aeriee  of  teeth  in  contact  Radii  D.  15  ;  A.  24  ; 
Y.  T,  reaching  the  vent,  and  commencing  beloir  the  first  dorsal 
ray.  Pectorals  reaching  base  of  ventrals.  Pre&nal  spines  43. 
Form  stout  ovate,  dorsal  and  ventral  cnrvatnrea  equal.  Depth 
1.75  times  in  length  without  caudal ;  length  of  head  2.5  times  in 
same;  caudal  fin  biflircate.  Orbit  3.3  times  in  length  of  head 
(of  an  individual  .065  m.  long),  1.75  times  in  the  rather  Bat  inter- 
orbital  space.  Profile  concave,  operculnm  rugose.  Depth  of  above 
individual  .0275  m. ;  length  to  dorsal  fin  .03 ;  to  anal  .037. 

Color  dark  plumbeous,  with  a  black  spot  with  a  wide  white 
bordering  ring  Just  above  the  lateral  line  below  the  anterior  part 
of  the  dorsal  fin.  Many  specimene  witti  vertical  dark  shades  or 
fasciae.    Anal  fin  blood-red,  black  at  base. 

This  species  is  well  distinguished  by  its  stout  head  and  jaws, 
and  especially  the  ocellus  on  the  side.  The  detaUs  do  not  agree 
with  those  of  any  described  species. 

XTLETES  HEBmABIDB,  Cope,  ip.  nav. 
Form  Bubquadrangukr  or  broad  diamond-shaped  from  the 
angular  elevation  of  the  back,  and  the  abrupt  prominence  of  the 
abdomen.  The  thoracic  outline  is  concave  below  the  pectoral 
fins.  Radii  D.  18;  A.  32 ;  ventrals  reaching  vent,  not  attained 
by  the  small  pectorals.  Abdominal  spines  of  unusual  length, 
spine-shaped,  46  in  number.    Depth  1.4  times  in  length  without 
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than  interorbital  space.  Ventral  fin  originating  opposite  front  of 
dorsal;  not  reaching  vent;  pectoral  reaching  ventral.  Bones  of 
head  striate.  Caudal  fin  openly  emarginate.  Color  pale  fawn- 
color  above,  below  silvery;  four  longitudinal  series  of  round 
black  spots  above  lateral  line ;  several  scattered  spots  below  it. 
Opercular  apparatus  brilliantly  colored ;  upper  part  of  preoper- 
calum  and  orbital  bones  green;  middle  golden,  lower  part  purple 
and  violet.  Operculum  purple  above,  vermilion  below ;  interoper- 
culum  vermilion;  anal  fin  the  same;  caudal  brown,  edged  with 
pale  yellow  centre. 

Total  length  .104  m.;  to  dorsal  .0535;  to  ventral  .0475;  to  anal 
.0615;  to  caudal  .084. 

This  brilliant  species  is  especially  peculiar  in  the  number  of  its 
abdomino-thoracic  dentations. 

From  the  Ambyiacu. 

8EBBA8ALM0  JESOPUS,  Cope,  fp.  nor. 

Radii  D.  16;  A.  32;  V.  t;  pectoral  falcate  reaching  basis  of 
ventral.  Form  short,  deep,  dorsal  curve  greater  than  abdominal. 
Depth  1.6G  times  in  length  without  caudal,  length  of  head  three 
times  in  the  same.  Scales  47-83-30;  ventral  spines  31.  Muzzle 
very  short,  only  half  as  long  as  diameter  of  bony  orbit,'which  is 
contained  four  times  in  the  length  of  the  head,  and  twice  in  the  in- 
terorbital space.  Latter  convex  transversely.  Lateral  line  slightly 
decurved  in  the  middle.  Dorsal  fin  nearer  the  base  of  tlie  caudal 
(first  fulcrum)  than  the  end  of  the  muzzle,  by  the  length  of  the 
latter  and  half  the  diameter  of  the  orbit. 

Color  bright  yellow,  unspotted,  except  a  shade  behind  the  epi- 
clavicle.  Caudal  fin  with  a  yellow  margin  and  black  band  within 
it;  anal  fin  with  a  dark  margin. 

Total  length  .147  m.;  to  dorsal  fin  .0T5;  to  ventral  .065;  to 
anal  .088;  depth  at  orbit  .028;  at  first  anal  ray  .073. 

From  the  Maranon  between  the  mouth  of  the  Rio  Negro,  Brazil, 
and  the  Uuallaga,  Peru.    Robert  Perkins. 

SILURIDiE. 

P8ET7DOBHAMDIA  PI8CTABIX,  Cope. 
Proceed.  Am.  Philos.  Boc,  1870,  509. 

This  species  presents  slight  diffVjrences  in  the  size  of  the  orbits 
and  relative  slenderuess  of  the  body,  not  dependent  on  age. 
1872.] 
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PmELODDB  L&TSSIBTBIB&,  Hiill.  TtomIi. 

Gunth.,  Catal.  t.  118. 

DitTera  somewhat  from  Giinther's  description,  t>.,  in  the  longer 
beards  and  one  soft  ray  less  in  dorsal  and  anal  fin.  Radii  D.  I. 
6,  A.  11,  y.  6.  Maxillary  barbels  reaching  to  three-fourths  the 
length  of  the  adipose  fin;  exterior  mentals  to  end  of  pectorals. 

DOBAB  OBTPirS,  Copa,  ip.  dot. 
Lateral  shields  twenty-eight,  short  vertically,  and  fdrnished 
with  a  single  strong  reverted  spine.  Tail  shielded  above  and  be- 
low from  opposite  the  twenty-first.  Head  broad,  flat  above,  with 
&  short  concavity  in  the  position  of  the  fontanelle.  Casqne  broad, 
obtusely  roof-shaped,  sending  a  process  back  on  each  sido  the 
dorsal  fin.  Body  slender.  Pectoral  spines  very  powerful,  reach- 
ing to  beyond  dorsal  fin  (in  two  specimens),  with  strong  serra- 
tions. Dorsal  spine  strong,  longitudinally  striate,  not  serrate. 
Postclavicular  process  long  and  strong,  reaching  as  far  as  the 
process  of  the  casqne,  with  an  eiiternal  row  of  teeth,  which  are 
proxiraally  in  a  groove.  Hnmeral  process  of  coracoid  swollen 
laterally,  striate  grooved.  Top  of  head  rugose.  Diameter  of 
eye  five  times  in  head  (to  edge  bony  operculum),  twice  in  interor- 
bital  space,  once  in  muzzle.  Preorbital  bone  with  an  obtuse  ver- 
tical ridge.  Length  of  head  3.66  times  in  length  to  basis  caudal 
fin,  greatest  depth  4.2  in  same.  Radii  D.  I.  6;  C.  forked,  >5;  A. 
12;  V.  reaching  to  anal  S;  P.  I.  6.     Postcoracoid  processes  short, 
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with  three  or  four  serrations  near  the  extremity;  three  opposite 
the  dorsal  fin  much  elevated,  two  in  front  of  them  small,  spine- 
less. Radii  D.  I.  6;  C.  +  17  +  ;  A.  11;  V.  7;  P.  I.  8.  Dorsal 
spine  very  strong  compressed,  with  teeth  pointing  downwards 
behind  and  upwards  before  ;  its  length  one-half  length  of  fish  an- 
terior to  it.  Pectoral  spine  flat,  striate,  with  strong  teeth  on 
both  faces,  the  posterior  the  longer.  Eye  looking  partly  upwards, 
covered  with  rather  thick  cornea  8.5  times- in  length  to  bony  oper- 
cular margin,  a  little  less  than  half  interorbital  width.  Muzzle 
flattened  and  narrowed,  the  maxillary  beards  leading  to  the  mid- 
dle of  the  humeral  process,  the  mental  beards  half  as  long. 
Rugosity  of  the  casque  striate,  bifurcating  at  the  fontc^nelle,  and 
sending  an  angle  to  the  front  of  each  orbit,  and  then  ceasing.  A 
weak  serration  of  the  small  preorbital  bone  visible.  Head  fiat 
between  the  orbits,  the  casque  steeply  roof-shaped,  contracting 
and  then  expanding  downwards  opposite  the  dorsal  spine,  but 
not  exceeding  it.  Humeral  spine  extending  to  opposite  dorsal ; 
flat,  striate ;  postcoracoid  short,  covered  with  smooth  skin.  Ven- 
tral fin  commencing  some  distance  behind  last  dorsal  ray,  obtuse, 
not  reaching  vent,  but  reached  by  the  pectoral  spine.  Caudal 
peduncle  short;  caudal  fin  deeply  furcate.  Adipose  fin  well  de- 
velojKjd,  but  low.     Teeth  numerous,  brush-like. 

Total  length  .382  m.  Length  to  eye  .037;  to  dorsal  spine  .12; 
to  ventral  fin  .165;  to  anal  fin  .222;  to  basis  of  caudal  fin  .31. 
Width  at  humeral  swellings  .077 ;  height  at  basis  D.  I.  .095. 

Colors  bright ;  above  brownish,  sides  pink,  below  white.  Fins 
red,  except  pectoral  and  dorsal,  which  are  paler. 

This  marked  species  is  very  di  fie  rent  in  general  physiognomy 
and  details  from  such  short,  rough,  black  species  as  JK  pectini/rons 
and  />.  grypu»^  being  elongate  in  form,  and  smooth,  though  well 
armed.  Discovered  by  Robert  Perkins  between  the  mouth  of  the 
Rio  Negro  and  the  Huallaga,  in  the  Maranon. 

ZATHORAX,  Cope,  gen.  nov. 
Proc.  Acad.  N.  Sci.  Phila.,  1H71,  p.  112. 

Branchial  fissure  much  contracted.  Lateral  sliields  not  meet- 
ing on  tlie  middle  line  of  the  back.  No  adipose  fin?  dorsal  and 
anal  fins  short.  Spines  and  postclavicnlar  process  strong.  Von- 
tral.H  behind  dorsal.  Scapular  arch  dilated  below  and  covei-ed 
with  a  denno-ossification. 
187  2.] 
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This  geDUB  is  Doras  with  the  expanded  dermo-ossifled  sternal 
shield  of  the  following  genus  Physopyxia.  It  forma  a  group  con- 
necting the  two,  and  differing  from  the  latter  in  not  having  the 
lateral  scuta  meeting  on  the  dorsal  line.  In  one  specimen  there 
is  no  adipose  fin,  in  a  larger  there  is  a  rudiment.  As  in  Doras,  the 
postclaricular  process  is  more  extensively  developed  than  the 
postcoracoid,  while  in  Physopyxis  the  latter  is  developed  at  the 
expense  of  the  former.  The  Zaihorax  monitor  constitutes  speci- 
fically a  liuk  between  such  Dorades  as  D.  grypus  and  the  Pkyso' 
pyxis  lyra,  in  being  of  stouter  form  than  the  former,  but  less  sqnat 
and  toad-like  than  the  latter.  It  has  the  comb-like  preorbitals  of 
the  latter. 

Only  one  species  is  known. 

ZATHOBAX  KOHITOB,  Cap«,  ip.  dot. 
Twenty-five  short  lateral  scuta,  each  with  one  strong  recurved 
median  spine.  Casque  broad,  furcate  to  receive  the  dorsal  fin, 
obtusely  roof-shaped  to  between  the  orhita,  where  it  is  a  little 
concave,  weakly  rugulose  and  striate.  Preorbital  bones  with  13 
processes  above,  not  dentate  on  the  lower  margin.  Muzzle  broad, 
short,  lips  even,  mouth  reaching  to  opposite  front  of  preorbital. 
Beards  on  the  chin  normal.  Maxillary  barbel  reaching  to  poste- 
rior margin  of  orbit,  but  possibly  further  in  a  harder  specimen. 
Orbit  3.T6  times  in  head,  1.66  in  interorbital  width;  head  3.75 
times  in  length  without  caudal,  twice  to  third  lateral  scutum. 
Greatest  depth  (at  dorsal  spine)  3.5  in  length.     pQstclavicular 
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PHT80PTZIS,  Cope. 
Proceed.  Acad.  Nat.  Sci.  Phila.,  1871,  112.    Genus  novum  doradi  afflne. 

Dorsal  fin  with  strong  pungent  spine,  in  advance  of  the  ventrals. 
Gill  openings  much  reduced,  opercular  apparatus  attached  to 
clavicular  arch  below.  No  adipose  dorsal;  anal  fin  short;  vent 
median;  nares  close  together,  the  posterior  minute.  Barbels  well 
developed,  one  maxillary  and  two  mental  on  each  side.  Mouth 
terminal,  teeth  minute  in  several  series. 

Sides  and  dorsal  part  of  the  body  entirely  inclosed  by  vertical 
osseous  shields.  Head  and  thoracic  region  inclosed  in  a  trihedral 
osseous  box,  composed  of  the  expanded  cephalic  casque  above, 
clavicular  arch  laterally,  and  the  immense  development  of  the 
clavicles  and  coracoids  inferiorly.  These  form  a  shield,  which 
extends  to  beneath  the  eyes  anteriorly,  and  sends  two  postcora- 
coidea  posteriorly,  all  entirely  involving  the  derm.  Pectoral 
spines  and  swim-bladder  greatly  developed. 

This  strange  genus  carries  to  its  highest  extreme  the  peculiar 
features  of  Doras.  Thus  the  branchial  fissures  are  still  more  re- 
duced, the  operculum  being  attached  all  along  its  inferior  margin; 
the  lateral  osseous  dermal  scuta  are  prolonged  upwards  to  the 
median  dorsal  line;  the  pectoral  spines  are  immensely  developed. 
It  differs  further  from  Doras  in  the  greater  development  of  the 
inferior  elements  of  the  scapular  arch  and  the  entire  occupation 
of  the  skin  by  the  ossification.  The  swim-bladder  is  large,  and 
extends  to  the  skin  on  each  side  of  the  casque  and  above  the 
humeral  processes,  and  between  the  long  postcoracoid  processes 
on  the  inferior  surface.  The  osseous  box  inclosing  the  anterior 
half  of  the  body  protects  this  swim-bladder,  but  the  teleologist 
will  suggest  that  perhaps,  on  the  other  hand,  the  large  swim- 
bladder  is  necessary  to  float  the  heavy  shields  and  defensive 
spines. 

The  small  body  and  immense  casque  give  this  form  a  very  pe- 
culiar appearance,  and  suggest  a  miniature  iron-clad  with  mast 
and  outriggers. 

PHT80PTXI8  LTBA,  Cope,  sp.  nor. 

Muzzle  short  and  broadly  truncate,  about  as  long  as  the  dia- 
meter of  the  eye,  lips  even.  Interorbital  region  concave,  thrice 
as  wide  as  the  diameter  of  the  orbit,  with  an  oval  median  fonta- 
1813.] 
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nelle.  Orbit  4.2  times  In  leugtb  to  opercular  margin.  The  casque 
rises  from  the  orbits  to  the  dorsal  spine.  It  is  keeled  obtusely, 
or  roof-shaped,  extends  on  the  sides  nearly  to  the  lateral  line,  and 
is  prolonged  into  a  point  on  each  side  of  and  behind  the  last  ray 
of  the  dorsal  fiu.  The  humeral  portion  of  the  clavicle  is  much 
enlarged  and  dilated  horizontallj',  and  is  produced  into  a  post- 
humeral  (postclavicular)  spine  which  extends  to  below  the  dor- 
sal spine,  is  sharp-edged,  striate,  and  not  serrate. 

The  inferior  aspect  of  the  spapiilar  arch  is  a  transverse  shield, 
convex  in  front,  concave  behind,  and  gently  concave  inferiorly, 
two-thirds  of  its  width  being  composed  of  tlie  coracoids;  the  sur- 
face punctate.  The  postcoracoid  processes  are  very  long,  ex- 
tending to  beyond  the  bases  of  the  ventral  fins  ;  they  are  curved, 
and  the  extremities  dilated  outwards,  so  as  to  present  with  the 
thoracic  portion  exactly  the  form  of  the  Grecian  lyre.  The  huge 
prickly  pectoral  spines  curving  round  on  each  side,  and  meeting 
behind  the  ventral  fins,  suggest  the  wreath  which  often  accompa- 
nies  the  lyre.  The  surface  of  the  postcoracoid  processes  is  longi- 
tudinally striate.  A  section  of  the  fish  in  front  of  the  pectoral 
fins  is  triangular. 

The  preorbital  bones  are  well  developed;  they  form  an  erect 
transverse  crest  of  eleven  long,  sharp  teeth,  and  are  toothed  late- 
rally and  below.     Casque  rugulose. 

Radial  formula  D.  I.  4,  C.  12,  A.  12;  V.  G ;  P.  I.  2.  The  dorsal 
spine  is  quite  straight,  trigonal   in    section,  and  longitudinally 
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M. 

Total  length 0.035 

Length  to  orbit 0015 

"      **  opercular  slit 007 

"      **  ventral  fin 015 

"      "  anal  fin  0189 

"      **  caudal  fin 028 

*'     of  dorsal  spine 0075 

•'      "  pectoral  spine 0123 

"      "  postcoracoid  0082 

Width  of  muzzle     . 005 

*^     at  humeral  knobs 013 

"      "  1st  lateral  shield 008 

Expanse  of  both  pectoral  spines 081 

Ambjiacu  River,  Equador.     John  Ilauxwell. 
The  preorbital  comb  is  like  that  of  Doras  pectinifrona^  Cope, 
from  the  same  region. 

CALXJCHTHTS  A8PEB,  Q.  Gaim. 
GGnther,  v.  225. 

CALXJCHTHTS  MELAMPTERU8,  Cope,  sp.  nov. 

The  head  depressed,  muzzle  broadly  rounded.  Body  strongly 
compressed ;  the  dorsal  line  rising  steeply  and  continuously  with 
the  profile,  to  the  dorsal  fin.  Caudal  region  much  compressed ; 
tail  openly  emarginato.  Inferior  lip  little  reverted,  bearing  no 
barbels;  tip  of  the  muzzle  projecting  but  little  beyond  the  mouth. 
Inferior  barbel  extending  to  near  the  end  of  the  ventral  fin,  supe- 
rior to  near  the  end  of  the  pectoral.  Lateral  shields  25-24,  from 
supraclavicle.  Azygous  plates  5.  Radii  D.  8,  A.  1,  6,  V.  7,  P. 
I.  8.  Dorsal  spine  like  other  rays,  pectoral  toothed  within,  and 
with  short  tooth-like  bristles  without.  Spine  of  adipose  reaching 
to  basis  of  caudal. 

Orbit  3.5  times  in  length  of  head,  twice  in  interorbital  width. 
Depth  of  head  more  than  two-thirds  length.  Length  of  head  one- 
third  length  without  caudal,  equal  depth.  Length  over  all,  three 
inches. 

Color  dark  plumbeous ;  the  preorbital  region,  and  caudal  and 
inferior  fins,  black. 

This  species  is  much  more  compressed  than  the  C  asper.  Be- 
sides other  points,  there  is  one  more  pectoral  ray  and  a  different 

1872.] 
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coloratioD  from  the  C.  knerii,  Qill,  from  Trinidad,  W.  I.    Nd- 
meroDB  Bpecimena. 

OIAHEIIA,  Cope,  gan.  nor. 

Allied  to  Callichthys.  A  single  barbel  at  the  extremity  of  each 
maxillary  bone ;  two  barbels  at  the  symphysis  of  themandibk; 
teeth  minute,  brush-like.  Body  shields  in  two  series,  as  in 
Callichthys ;  postcoracoids  dilated  into  two  shields  which  meet  on 
the  median  line  and  involve  the  derm,  as  in  Boploalemum.  Side« 
of  the  face  not  shielded ;  parietal  not  reaching  base  of  dorsal  fln, 
but  separated  by  two  transverse  shields  of  the  sides.  Dorsal  and 
pectoral  fins  with  powerful  spines,  caudal  euhtruncate.  Adipose 
fln  present,  pungent. 

This  new  genus,  it  will  be  seen,  combines  in  an  iatereating 
manner  the  characters  of  Sophsternutn,  Oill,  Brochia,  Cope,  and 
Corydoras,  Lac.  The  shielding  is  of  the  first,  and  the  fln  radii  of 
the  last  two,  while  in  the  peculiar  barbels  it  resembles  do  other. 
The  relation  of  these  to  the  double  maxillary  barbels  of  Corydorai 
appears  to  be  explained  by  the  structure  in  the  genus  BrwAu, 
and  will  be  mentioned  under  that  head. 

DIAKEXA  LOHOIBASBIB,  Cops. 

Form  rounded  compressed ;  head  depressed,  wide,  but  abruptly 

narrowed  in  front  of  the  nares.     Maxillary  barbels  not  reachlsg 

the  opercular  margin,  mental  to  the  middle  of  the  pectoral  fina 

SLields  25-24,  azygos  four,  all  nearly  smooth.    Radii  D.  I.  T  L; 
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BB0CHI8,  Cope,  gen.  nor.. 

Allied  to  the  last  genus.  Two  barbels  at  the  extremity  of  the 
maxillary  bone,  united  by  a  beard-like  looped  cord  to  the  sym- 
physis mandibuli,  the  cord  being  thus  attached  at  both  ends. 
Teeth  rudimental  or  wanting.  Body  with  two  longitudinal  series 
of  shields,  the  postcoracoids  expanded  and  meeting  on  the  median 
line.  Head  compressed,  the  parietal  shield  only  separated  from 
the  dorsal  spine  by  the  basal  azygos  shield  of  the  latter.  Sides 
of  head  shielded  to  the  mandibles.  Dorsal  and  pectoral  fins  with 
strong  spines ;  adipose  present,  purgent.     Caudal  fin  emarginate. 

This  genus  is  allied  to  Corydoras^  but  differs  from  it  as  Hoplo- 
wtemum  does  from  Callichthys  with  the  addition  of  the  peculiar 
pendent  dermal  loops  of  the  mandible.  These  loops  are  confluent 
at  the  symphysis  mandibuli,  and  from  that  point  to  their  union 
with  the  maxillary  barbels  resemble  exactly  the  mental  barbels  of 
Dianema.  It  is  difficult  to  avoid  believing  that  these  loops  are 
homologically  the  recurved  inferior  lips  of  Corydoras,  separated 
ttom  the  greater  part  of  the  ramus,  but  joining  again  at  tlie  can- 
thas  of  the  mouth  and  giving  rise  to  the  inferior  barbel.  It  then 
follows  with  much  probability  that  this  connection  also  is  severed 
in  Dianema^  and  the  inferior  maxillary  barbel  remaining  as  before 
continuous  with  the  mandibular  loop,  becomes  the  mental  barbel. 
In  the  shielding  of  the  head,  Brochis  is  like  Gorydoraa^  while 
Dianema  is  like  Hoplosternum^  so  that  the  affinities  are  compli- 
cated and  not  readily  expressed  by  a  linear  arrangement. 

BBOCHIS  COEBTJLETJS,  Cope,  tp.  dot. 

Form  short,  stout,  elevated,  and  compressed.  Head  steep, 
^ntly  convex  above  the  orbits  and  concave  above  and  below 
them,  and  tapering  to  a  very  narrow  muzzle,  which  overhangs  the 
mouth  a  little.  Scuta,  23-21,  smooth,  with  one  oval  supratempo- 
rml  shield  only.  Nares  small,  close  to  the  orbits.  One  large  com- 
bined pre- and  suborbital  shield ;  a  large  subtriangular  loreal  plate. 
Maxillary  barbels  extending  to  opposite  the  middle  of  the  orbit. 
Shields  of  the  head,  with  the  postcoracoids,  slightly  rugose. 

Length  of  head  one-third  length  without  eaiuhil  fin,  1.33  times 
in  greatest  depth  at  basis  of  dorsal.  Orbit  four  times  in  head, 
more  than  twice  in  muzzle,  which  equals  the  width  of  the  convex 
Interorbital  space.  The  dorsal  outline  is  strongly  arched,  de- 
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scending  behind  from  the  middle  of  the  dorsal  fin.  Uadii  D.  I. 
11, 1.,  without  adipose  portion;  C.14;  A. 8;  y.8hort,6;  P.  I.  9. 
Dorsal  spine  moderate,  serrate  l>ehind  and  smooth  before,  pectoral 
stronger,  finely  but  strongly  serrate  behind,  smooth  in  fh}nt;  it 
extends  to  or  a  little  beyond  the  middle  of  the  ventral  in  all  oar 
specimens.    Length,  three  inches ;  depth,  one  iach. 

Color  of  body  and  sides  above,  with  sides  of  head,  metallic 
blue ;  below,  yellowish.    Fins  unspotted. 

This  elegant  species  appears  to  be  very  common  in  the  tribnta- 
rieg  of  the  Ambyiacu. 

BBOCHIB  DIFTZBUB,  Copt,  ip.  dot. 

This  species  is  represented  by  a  single  specimen,  which  differs  in 
several  points  from  the  type  of  the  genus.  These  are:  let,  the 
existence  of  a  well-developed  adipose  membrane  to  the  adipose 
fin ;  2d,  the  existence  of  only  ten  rays  in  the  first  dorsal  fin ;  3d, 
the  thick  attached  inferior  lip  with  two  median  beards.  The 
lateral  shield  of  the  muzzle  is  more  completely  united  with  the 
surface  of  the  ethmoid  than  in  similar  specimens  of  the  B. 
coeruleus,  but  not  more  so  than  in  larger  specimens.  Scuta  24 
above.  Pectoral  and  dorsal  spines  serrate  within.  Color  and 
proportions  as  in  B,  coeruleui,  the  added  adipose  fin  having  a 
black  border  behind. 

The  characters  of  seven  specimens  of  the  type  species  are  con- 
stantly difiiiereut  from  this  one. 
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gion,  and  of  the  sides  of  the  muzzle,  these  regions  being  inclosed 
by  membrane  only. 

One  species,  G.  semiscutatus^  Cope,  has  the  postcoracoid  pro- 
cesses much  widened  and  with  a  superficial  rugose  ossification  of 
the  derm,  thus  approaching  Brochis.  The  median  portion  of  the 
thorax  is,  however,  not  inclosed.  The  sides  of  the  head  are  also 
more  fully  ossified  than  in  other  species. 

The  typical  species  present  interesting  modifications  of  the  in- 
ferior lips.  Thus,  that  of  C.  amhiacus  is  broadly  reflcxed,  of 
equal  thickness,  and  furnished  on  its  posterior  border  with  two 
short  barbels.  In  G.  trilineatus  the  lip  is  recurved,  and  without 
barbels,  but  the  margin  is  thickened  into  a  cord,  which  is  con- 
nected with  the  edge  of  the  mandible  by  a  membrane  so  attenu- 
ated as  to  be  easily  ruptured,  when  the  arrangement  resembles 
closely  that  seen  in  Brochis.  In  the  third  group  the  inferior  lip 
appears  to  be  entirely  wanting.  I  add  to  the  characters  of  the 
four  new  species  here  described  those  of  the  three  recorded  by 
Giinther,  as*  far  as  I  can  learn  them. 

Group  I. 
Head  longer  than  high ;  barbels  to  middle  of  orbit ;  **A.  6.** 

C.  PALEATTIB. 

Head  higher  than  long ;  barbelg  to  operculum  ;  A.  I.  6.  Muzzle  long ; 
dorsal  spine  moderate  serrate ;  irregularly  spotted.       C.  ambiacub. 

Group  II. 

Mnzzle  short,  convex ;  barbel  to  posterior  edge  of  orbit ;  dorsal  and  anal 
•pines  shorter,  former  smooth  ;  a  light  lateral  band,  divided  and  margined 
by  a  black  line.  C.  trilimeatub. 

Group  III. 

Mnzzle  produced,  acute,  concave ;  barbel  to  middle  of  orbit ;  dorsal  and  anal 
•pines  short,  former  serrate ;  no  azygus  shields ;  uniform,  with  a  pale 
lateral  band.  C.  acutus. 

Mnzzle  short,  acute,  concave  ;  barbels  to  middle  of  orbit ;  dorsal  and  anal 
•pines  very  long,  former  smooth ;  four  azygus  shields ;  olive,  black- 
dotted.  C.  AHPniBELUS. 

Group  ?  ? 

"Head  high  as  long;  barbels  to  gill  opening ;  A.  8."      C.  tunctatus. 

•'  Similar  to  C.  paleatus^  but  fins  immaculate ;  A.  1.  6/*    C.  aeneus. 

*'  Head  higher  than  long,  muzzle  short  convex ;  barbels  to  below  eye ; 
dorsal  spine  long,  serrate  ;  anal  short,  four  or  five  azygus  plates ;  anterior 
icutet  with  vertical  rows  of  black  spots.  ^^  C.  akmatus. 
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COKTOOaAS  lEimOUUTira,  Cop*,  >p.  nor. 

Riulii  p.  I.  11, 1.,  DO  adipose  portion;  A.  I.  6;  T.  6;  P.  1. 10. 
Scuta  i3  ]ilK>re,  iuclniliog  postcephalic,  do  azygos  shields.  Pre- 
orbital  lK>ne  and  aliiekl  single,  large,  extending  half  wsy  tram 
orbit  to  niaxill&rj,  and  downirarda,  .4  way  to  line  of  mandible. 
Postcoracoid  processes  wide,  witb  convex  inner  margins  which 
are  separated  by  a  wide  fissure,  the  surface  striate  mgose,  no 
lateral  shield  separates  them  from  the  base  of  the  ventral  fins. 

Profile  steep,  arcbcd  in  front  of  nares;  muzzle  contracted, 
poiuted.  Orbit  3.5  times  in  bead,  1.66  times  in  muzzle  and  inUr- 
orbital  space.  Head  2.S  in  length  without  caudal  fin ;  depth  2.4 
times  in  same.  lufcrlor  lip  beaded  on  margin,  which  easily 
separates,  forming  a  loop ;  no  median  barbels  visible. 

(Jcneral  color  above  pc.trly  or  uacreous-blue,  with  metallic  re- 
flections on  poatclavicle  and  operculum. 

This  si)ecie3  sbuivs  a  marked  tcudoncy  to  the  genus  Brochit  ia 
the  increased  t'xtcnt  of  the  osseous  shields  of  the  thorax  and 
Hides  of  the  bead.  The  enlarged  number  of  dorsal  fin  rays  is  an- 
other indication  of  such  affinity.  It  represents  very  closely.  I 
have  no  doubt,  a  young  stage  of  Brochia  ca-ruleus  In  the  incom- 
pleteness of  the  shield  development,  and  might,  by  some,  be  re- 
garded as  that  animal  itself.  Specimens  of  the  latter  of  nearly 
the  same  size  betray  no  approach  to  it  in  characters,  and  experi- 
ence elsewhere  warrants  the  opinion  that  the  parallelism  will  be 
seen  at  a  fur  younger  age  than  any  of  our  specimens  represent. 
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Radii  D.  I.  7.  A.  1. 6;  V.  6;  P.  I.  9,  the  spine  acute,  serrate  on  inner 
side,  reaching  half-way  along  ventral.  Anal  spine  short,  weaker 
than  adipose  dorsal  spine.     Latter  with  adipose  appendage. 

Straw  color,  with  numerous  indefinite  brown  spots  on  the  sides. 
Dorsal  fin  with  a  large  black  spot  covering  anterior  half,  which 
also  expands  on  the  dorsal  region  round  the  base  of  the  fin.  Four 
vertical  brown  bands  on  caudal  fin  ;  anal  spotted.  Cheeks  with 
blue  reflections.    Length  .058  m.;  depth  at  D.  I.  .018  m. 

C0BTD0BA8  TRILIHSATUS,  Cope,  ap.  nor. 

This  species  is  easily  distinguished  from  the  other  species  here 
noticed,  by  the  short,  abruptly  decurved  muzzle,  and  three  longi- 
tudinal lateral  lines. 

The  head  is  much  deeper  than  long,  and  enters  the  length  with- 
oat  caudal  fin  3.5  times,  and  the  greatest  depth  1.5  times.  Orbit 
2.75  in  head,  1.5  in  convex  interorbital  space.  Lateral  shields  21- 
20 ;  two  highly  keeled  azygus.  Radii  D.  I.  7  ;  A.  I.  6 ;  V.  6 ;  P.  1. 6, 
the  spine  acute,  without  serrations;  the  dorsal  spine  serrate 
throughout  behind,  not  extending  to  the  base  of  the  adipose 
spine.  Latter  much  larger  than  anal  spine,  attached  to  an  adipose 
portion. 

Light  straw-colored,  brownish  above,  a  yellowish  lateral  band 
with  rather  faint  brown  margin  above  and  below,  and  blackish 
median  line.  A  very  black  spot  on  the  ends  of  the  soft  dorsal 
rays ;  tail  deeply  forked,  with  five  vertical  bands ;  anal  spotted. 
Some  longitudinal  lines  on  the  side  of  the  face.  Length  .049  m., 
depth  .015  m. 

The  mouth  in  this  species  is  quite  inferior.  The  peculiar  struc- 
ture of  the  lower  lip,  which  is  a  festoon  supported  by  a  thin  mem- 
brane, I  have  verified  on  two  individuals.  The  thick  margin  on 
each  side  bears  a  very  short  barbel. 

GORTDORAS  ACUTU8,  Cope,  sp.  dot. 

A  stout  species,  differing  from  the  others,  especially  in  the  at- 
tenuation of  the  muzzle,  which  viewed  from  above  is  narrow,  and 
contracted  abruptly  from  the  general  outline.  Mouth  inferior, 
lower  lip  wanting  or  not  reverted.  Head  3.1  times  in  length 
without  caudal,  1.33  times  in  depth.  Orbit  three  times  in  head, 
1.33  times  in  the  nearly  fiat  interorbital  space.  Lateral  scuta  23- 
21 ;  no  azygus  plates.  Radii  D.  1.  7  ;  A.  I.  6 ;  Y.  6 ;  P.  1.  5,  the 
1872.] 
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spines  serrate  on  the  inner  side.  Dorsal  spine  serrate  poste- 
riorly on  the  distal  half.  Adipose  spine  without  fin,  stouter  than 
anal  spine.    Caudal  fin  furcate. 

Color  olive  (faded),  a  faint  pale  band  on  each  side;  a  large 
black  spot  on  distal  part  of  dorsal  rays.  Caudal  with  four  verti- 
cal bars ;  clavicle  and  operculum  with  blue  refiections.  Length 
.051  m.,  depth  .0155  m. 

COSTIHaAB  iMtmSSLVt.  Cop*,  tp-nor. 

A  species  much  like  the  last,  but  differing  in  its  longer  spines, 
Bliort  muzzle,  and  numerous  azygus  shields,  etc.  Form  the  stoutest 
in  the  genus,  profile  descending  steeply  from  the  dorsal  fin  to  be- 
low the  nares,  then  ooncave,  and  descending  to  the  narrow  maz- 
zle.  Head  three  times  in  length  lacking  caudal,  1.4  times  in  depth. 
Orbit  3  times  in  head,  1.6  times  in  interorbital  width.  Lateral 
shields  21-19,  four  fiat  azygus.  Radu  D.  L  7 ;  A.  I.  6 ;  T.  6 ;  P.  L 
6,  the  spine  serrate  within.  Dorsal  spine'serrate  posteriorly,  elon- 
gate, reaching  the  adipose  spine  when  depressed.  Adipose  long 
without  fin,  but  shorter  than  the  slender  spine  of  the  anal.  Total 
length  .037  m.;  depth  .0124  m. 

Color  light  olive,  face  with  bine  reflections.  Numerous  small 
black  dots  on  the  side  shields,  which  are  only  wanting  on  the 
middle  line  of  the  side.  Dorsal  with  a  black  spot  on  the  ends  of 
its  radii,  and  another  at  the  base  of  its  spine.  Caudal  with  four 
vertical  cross-b^trs. 
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C0RYD0BA8  SPLEKDEKS,  Cast. 

Calliehthyi  spUndenSj  Castelnau,  Anim.  Nouv.  Rar.  Am.  Sud.  89,  Tab.  18, 
13. 

Rio  Tocantins. 

OTOCIKGLUS,  Cope. 
Proc.  Acad.  Nat.  Scl.,  Phila.,  1871,  p.  112. 

Subfamily  ffypostomatina  of  Gunther's  system.  Ventral  fins 
immediately  below  the  front  of  the  short  dorsal ;  branchial  fis- 
sures extending  a  little  below  pectoral  fins.  Yent  a  little  behind 
the  middle  of  the  body.  Body  shielded  with  several  series  of 
plates,  the  anterior  less  numerous.  Thoracic  and  abdominal  re- 
gions with  numerous  shields.  No  adipose  fin  ;  dorsal  with  weak, 
pectoral  with  strong  spine.  Inter-operculum  horizontal,  beneath 
the  orbit,  unarmed.  No  barbels.  The  teeth  as  in  allied  genera. 
Post-temporal  region  pierced  with  numerous  foramina,  forming  a 
sieve,  which  only  separates  the  water  from  a  large  cavity  on  each 
aide  of  the  modified  anterior  vertebrse,  by  the  thin  skin  which 
covers  it. 

This  genus  is  allied  to  Hi/poptopoma^  and  apparently  to  Rhine- 
lepis.  The  arrangement  of  the  opercular  bones  is  like  that  seen 
in  the  former  (see  figure  of  H,  bilobatum  in  Proc.  Am.  Phil.  Soc, 
1870,  p.  5G7),  while  the  absence  of  adipose  fin  and  general  rugo- 
sity are  seen  in  the  latter.  Neither  exhibits  the  remarkable  per- 
foration of  the  post-temporal  plate.  This  is,  in  the  only  known 
species,  so  extensive  as  to  cover  the  whole  plate  to  the  orbit,  which 
becomes  thus  a  skeleton  sieve  of  some  beauty,  through  which  the 
cavity  within  may  be  plainly  seen.  Its  use  is  unknown,  but  may 
be  connected  with  the  function  of  hearing,  as  the  genus  has  no 
swim-bladder. 

OTOCIKGLUS  VESTITXJS,  Cope,  sp.  dot. 

Body  compressed,  head  elongate  oval,  neither  elevated.  Muz- 
zle rounded-acuminate,  projecting  much  beyond  mouth,  nareal 
opening  near  orbit.  Loreal  region  vertical,  a  canthus  rostralis ; 
muzzle  a  little  convex  between  nares  and  orbits;  profile  gently 
arched  from  dorsal  fin  to  end  of  muzzle.  Scales  obtusely  angu- 
late  behind,  the  exposed  surface  covered  with  distant  elongate 
prickles.  Four  rows  on  the  caudal  peduncle,  the  third  from  above 
bearing  some  tubes  of  the  lateral  line,  and  becoming  more  elon- 
gate and  oblique  anteriorly,  until  from  the  point  of  the  pectoral 
1872.] 
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they  occupy  the  entire  inferior  half  of  the  aide.  The  second 
does  not  enlarge  till  near  the  postcephalic  pistes,  where  two  or 
three  occupy  the  npper  half  of  the  side.  Longitudinal  line  con- 
taining twenty-one.  Those  of  the  superior  and  inferior  series  arc 
angulate  near  the  margin  of  the  peduncle,  and  meet  on  the  anpe- 
rior  and  inferior  median  lines  by  a  straight  suture.  Thus  these 
faces  form  distinct  but  slightly  convex,  narrow  planes.  Parietal 
shield  broader  than  long,  postparietal  large,  its  apex  separated 
nrom  D.  I.  by  two  cross-shields,  the  first  wider.  A  large  shield 
on  each  side  the  postparietal.  The  whole  of  this  re^on  swollen, 
greatest  width  of  head  at  the  sieve. 

Orbit  three  times  in  head,  twice  in  interorbital  width;  head  3.5 
times  in  length,  without  caudal  fin;  depth  4.5  times  in  same. 
Caudal  fin  well  developed,  deeply  forked.  Dorsal  elevated  in 
front ;  radii  I.  G ;  C.  17  ;  A.  I.  5 ;  V.  I.  5 ;  P.  I.  5 ;  the  spine  flat, 
reaching  the  basal  fourth  of  the  ventrals,  with  short  spines  out- 
side which  become  teeth  at  the  end;  wHhin  smooth.  Scapular 
arch  rather  narrow  below,  followed  by  three  series  of  shields,  of 
which  the  lateral  are  long  and  narrow.  These  gradually  diverge 
and  admit  three  series  of  small  scales,  which  again  diminish  and 
terminate  in  an  obtuse  point  between  the  ventral  fins.  This  leaves 
with  the  ends  of  the  lateral  shields  a  Y-shaped  naked  space,  at 
the  end  of  which  is  situated  the  vent.  These  are  covered  with 
numerous  short  bristles,  like  the  scales  of  the  dorsal  region.  The 
head,  especially  the  muzzle,  and  more  particularly  the  sides  of 
the  latter,  are  covered  with  many  short,  closely  set,  spiny  bristles, 
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than  inferior.  Scuta  1. 1.  28, 1.  tr.  4.  Inferior  regions  granular ; 
dermo-ossification  of  head  extending  to  inferior  plane  all  around, 
Orbit  small,  three  times  in  interorbital  width,  five  times  in  head, 
width  a  little  greater  than  length.  A  marked  canthus  rostralis 
to  beyond  nares ;  loreal  region  steep,  concave.  An  occipital  keel, 
nachal  shields  two-keeled.  Elevation  at  latter,  equal  length 
muzzle  and  orbit. 

Scales  rugose,  with  a  serrate  median  keel  ending  in  a  point. 

Above,  brown ;  below,  yellowish-brown,  closely  spotted  with 
dark  brovm,  most  coarsely  on  the  belly,  and  finely  on  the  head, 
leaving  vermicular  interspaces ;  eight  rows  of  black  spots  on  the 
dorsal  fin.    Other  fins,  except  the  caudal,  closely  black-spotted. 

Length  .18  m. ;  to  anal  fin  .085;  to  mandible  .01. 

Namerous  young  specimens  of  this  species,  the  largest  .085  m. 
in  length,  display  the  following  characters  of  immaturity.  The 
inferior  surfaces  are  smooth,  and  in  the  smaller  the  dermo-ossifi- 
cation of  the  loreal  regio'n  exists  only  in  spots,  and  in  still  smaller 
is  wanting. 

Two  large  specimens  from  Perkin's  expedition  have  the  hume* 
nd  width  and  the  total  length,  the  base  of  the  dorsal  fin  enters 
the  same  3.75  times,  and  is  equal  the  length  of  the  pectoral  spine, 
and  the  greatest  depth  of  the  body  enters  six  times.  The  speci- 
mens agree  with  Castelnau's  L,  pardalis  in  having  dorsal  radii 
1.12,  but  differ  in  having  no  keel  on  each  side  of  the  back  poste- 
rior to  the  dorsal  fin,  and  in  having  large  spots  on  the  belly,  not 
"  punctffi."  The  former  character  I  derive  from  Castelnau's  figure 
only. 

The  young  of  a  second  species  of  this  genus  occurs  in  the  col- 
lection. 

PLECOSTOiniS  BI8EBIATU8,  Cope,  sp.  nor. 

Radii  D.  I.  7  ;  A.  5 ;  V.  I.  5 ;  P.  I.  6.  Lateral  series  of  scuta 
28,  three  rows  between  ventral  and  dorsal  fins.  Elevation  of  first 
dorsal  ray  equal  length  of  head ;  length  of  basis  equal  to  dis- 
tance from  spine  of  adipose,  and  1.66  times  length  of  head  and 
nape.  Scuta  between  dorsals  8,  between  anal  and  caudal  16. 
Pectoral  spine  to  basis  of  ventral.  Scuta  not  carinate,  coarsely 
striate,  the  striae  terminating  in  a  few  small  spines. 

Head  short,  entering  length  without  caudal  fin  4.5  times,  and 

a  little  less  than  width.     A  postorbital  and  orbito-nareal  angle, 

rim  of  orbit  elevated  above  front.  An  obtuse  median  occipital 
1»72.J 
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elevfttion,  nuchal  scuta  not  keeled.  Orbita  four  times  in  head, 
2^  timea  in  interorbital  space.  Muzzle  regularly  acuminate,  a 
triangular  spot  on  extremity,  smooth.  Margins  of  muzzle  not 
spinous.  Inferior  surfaces  rugose,  except  a  smooth  band  sur- 
rounding posterior  lip,  and  a  quadrate  area  within  ventral  fins. 
Lip  entire ;  barbels  short. 

Inferior  caudal  ray  one-quarter  longer  than  superior,  no  long 
bristles  on  it  or  the  ventral. 

Total  length  1.55  m.;  do.  to  dorsal  fin  .015 ;  to  anal  ;  hume- 
ral width  .07.  Color  yellow;  l)elow  white,  immaculate.  Above 
with  three  rows  of  ill-defined  blackish  spots  at  the  unions  of 
scales,  the  inferior  wanting  behind  the  line  of  the  dorsal  fin. 
Head  above  with  many  close  brown  dots.  Dorsal  fin  with  two 
rows  of  blackish  spots  between  each  pair  of  rays ;  one  series  be- 
tween the  candala.     Twenty-eight  teeth  on  each  ramus  mandibuU. 

From  the  Amazon,  from  Robert  C.  Perkins.  This  species  is 
especially  distinguished  by  its  short  head,  and  by  the  characters 
of  squamation  of  lower  surface,  color,  etc. 

PLECOSTOKirS  SCOFTLAXraS,  Copa,  ip.  nor. 
Proc.  Acad.  Nat.  6ci.,  Phila.,  18T1,  p.  SS. 

Is  represented  by  a  number  of  similar  young  individuals. 
They  differ  in  having  a  more  slender  muzzle,  and  dorsal  radii  II. 
12, 1.    Ventrals  also  J.  5. 

OHXTOSTOmS,  Tiah.  Htckel. 
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Eye  2.88  times  in  front ;  head  short,  contracted  at  the  front,  four  times  in 
length  ;  canthus  rostralis  vertical  concave  ;  brown,  with  many  large  oval 
pale  spots  above  only.  G.  yariolus. 

III.  Unossified  margin  of  muzzle  exceedingly  narrow,  no  tentacles,  D.  I.  7. 

Head  short,  broad,  4.25  times  in  length;  eye  2.66  in  front.  Black,  below 
brown ;  small.  C.  sericeus. 

The  smallest  of  these  species,  it  will  be  observed,  has  the  most 
complete  dermo-ossification,  and  the  largest  the  least.  The  next 
largest  species,  G.  tectirostris^  is  next  most  fully  ossified,  while 
the  C.  malacopa^  with  but  little  ossification,  is  after  (7.  sericeus^ 
and  C.  variolus  the  smallest.  So  there  is  no  relation  between  the 
OBBificatioD  and  the  size. 

It  may  be  observed  that  these  species  all  agree  in  many  points 
Bot  above  mentioned,  viz. :  Anal  radii  Y. ;  Y.  I.  5 ;  P.  I.  G ;  and  in 
haying  the  inferior  lobe  of  the  caudal  longer  than  the  superior. 
Thorax  and  belly  naked  ;  lateral  lines  23-4. 

CHJBTOSTOiniS  ALGA,  Cope,  sp.  nor. 

Width  of  head  3.33  times  in  length  without  caudal.  Preoper- 
calar  spines  thirteen,  of  which  two  posterior  are  longer,  and  ex- 
tend a  little  beyond  the  line  of  the  orbit.  Muzzle  witii  numerous 
tentacles  on  the  margin  and  sides,  and  a  Y-shaped  scries  above  of 
larger  size,  the  largest  in  front  at  the  apex  of  the  Y.  Dorsal 
spine  a  little  longer  than  base  of  fin,  one-half  length ;  pectoral 
spine  extending  to  basal  tliird  or  two-fifths  of  ventral  spine. 
Scuta  with  ten  serrate  subequal  ridges,  each  terminating  in  a  spine. 
The  ossification  of  the  derm  forms  only  a  narrow  baud  in  front 
of  nares  and  orbit. 

Total  length  .165  m.  I  associate  with  this  species  a  second 
specimen,  which  agrees  in  every  respeet  except  in  wanting  tenta- 
cles* This  is  probably,  as  GUnther  states  of  C.  cirrhosusj  the 
female. 

This  species  is  apparently  near  the  latter  species,  but  has  a 
shorter  body. 

CHlBTOSTOiniS  MALACOPS,  Cope;  ep.  nor. 

The  lores  are  naked  to  near  the  nares,  but  the  ossification  ex- 
tends in  an  angle  to  the  middle  of  the  muzzle.     Width  of  head 
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3.4  in  total  without  caudal.  Ten  principal  bristles,  the  longest 
not  extending  to  hinder  margin  of  orbit.  Dorsal  spine  longer,  1.5 
times  in  length  anterior  to  it ;  pectoral  reaching  beyond  base  of 
rentrals.  Ten  plates  from  anal  to  caudal,  fire  between  dorsals. 
Color  brown,  with  many  closely  placed  yellow  spots.  Length 
.097  m.    With  the  last;  two  specimens. 

CHJBTOSTOiniS  TAEI0LIT8,  Cap«,  >p.  dot. 

This  species  has  a  much  narrower  unoasified  labial  margin  than 
the  last,  the  muzzle  being  entirely  covered  above  to  near  the  lip. 
Thirteen  principal  opercular  spines  which  do  not  extend  beyond 
the  line  of  the  orbit ;  three  of  them  longer  and  subequal.  Loreal 
region  vertical.  Scuta  between  dorsals  6,  between  anal  and  caudal 
10.  Dorsal  spine  1.5  times  length  from  its  base  to  muzzle.  Pec- 
toral spine  a  little  beyond  base  of  ventral.  Ridges  of  scuta  re- 
presented by  rows  of  bristles,  which  give  them  a  hoary  appearance. 
No  keels. 

Length  .068  m.  Color  bright  brown,  with  numerous  large  round 
yellow  spots ;  belly  unspotted.     With  the  last. 

OHXTOSIOKUB  TE0TIK0STBI8,  Cop*,  tp.  not. 
Naked  labial  band  as  wide  as  space  between  nares  and  orbit. 
Only  eleven  preopercular  spines,  of  which  two  posterior  are  sub- 
equal,  longer,  and  reaching  a  little  beyond  line  of  orbit.     Loreal 
region  oblique,  nearly  plane.     Dorsal  spine  1.66  times  in  length 
I  advance  of  it.    Pectoral   spines  to  a  little  beyond  ventral. 
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rim  of  orbit.  Dorsal  spine  1.5  times  in  length  in  ftont  of  its 
base;  pectoral  scarcely  beyond  base  of  ventral.  The  ridges  of 
other  species  are  represented  by  rows  of  bristles.  No  ridges  on 
the  bead.  Color  black,  unspotted,  or  in  a  smaller  specimen  with 
faint  pale  spots  above.  Length  .067  m.  Two  specimens  with  the 
preceding. 

This  species  and  the  (7.  malacops  might  have  been  regarded  as 
the  young  of  C.  tectirostris  and  C  alga^  respectively,  were  it  not 
that  the  larger  individuals  possess  the  characters  of  immaturity 
exhibited  by  other  animals,  viz.,  larger  head,  and  less  ossification 
of  the  derm  of  the  muzzle. 

LOBICASIA  ACUTA,  Cut.  Yal. 

XT.  473;  Gthr.,  Calal.  B.  M.  v.  258. 
From  the  Ambyiacu. 

PASIOLIUS,  Cope,  gen.  nor. 

Allied  to  Trichomycterus,  Ventral  fins  present,  anterior  to  the 
short  dorsal.  Anal  fin  short;  vent  situated  beneath  the  dorsal 
fin ;  no  adipose  fin.  No  nasal  barbel,  one  maxillary  and  two 
lateral  mentals.  No  armature  on  any  of  the  opercular  bones. 
Teeth  in  brush-like  series. 

This  genus  is  allied  to  Trichomycterus  in  the  extensive  bran- 
chial fissures  and  other  characters,  but  difiers  in  the  absence  of 
armature  of  the  head,  and  number  and  position  of  tentacles. 

PASIOLIUS  ABMTLLATUS,  Cope,  up.  nor. 

Head  flat  rounded,  eyes  small,  superior,  covered  by  the  skin. 
Head  4.5  times  in  length  to  basis  of  caudal  fin.  Depth  at  D.  I. 
one-half  length  to  basis  pectoral  fin ;  width  of  head  two-thirds 
the  same  distance.  Interorbital  width  3.06  times  in  length  of 
head.  Maxillary  and  external  mental  barbels  extending  beyond 
basis  of  pectoral ;  inner  mental  barbel  on  half  the  same.  Radii 
D.  7;  P.  8 ;  V.  6  ;  A.  11 ;  caudal  acuminate.    Skin  entirely  smooth. 

Color  dark-brown,  nearly  black  on  the  top  of  the  head;  under 
sarfaces  from  anus  brownish-yellow,  brown  punctulatc.  A  broad 
yellow  collar  extends  from  the  under  surface  on  each  side  across 
the  bases  of  the  pectoral  fins  and  the  vertex.  A  vertical  dark 
spot  on  base  of  caudal ;  fins  brown-spotted. 

1872.]    • 
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H. 

Totftl  length 0.041 

Length  to  opercniar  edge 0078 

"  pectomt  fln 008 

"  doml 01S8 

"  Boot 0246 

"  caadal 038 

From  the  Ambyiacu,  Jno.  Hftuzwell. 

PABIOSOH  KICSOPI,  Kner. 
Sitznngsb.  Wien.  Acad.,  1655,  p.  161.  GQnther,  Catal.  B.  Hub.  t.  275. 
A  fine  specimen  of  this  fish  was  obtained  by  Robert  Perkins. 
It  is  nearly  allied  to  Stegophilua  Rhdt.,  and  belongs  to  the  Slego- 
philina  of  Oiinttaer.  The  latter  author,  however,  places  it  in  his 
Trichomycterina,  a  step  calculated  to  mislead  the  §tudent,  as  it 
contradicts  its  natural  characters.  Oiinther  does  not  appear  to 
have  seen  the  fish,  and  perhaps  Kner  omits  mention  of  the  cha- 
racters necessary  to  decide  the  question.  It  possesses  the  very 
posterior  vent,  and  the  gill  covers  united  with  the  throat  found 
by  Oiinther  to  define  the  Stegopkilina. 

SYMBRANCHID.S: 

STKBBAItCHirS  lUSKOBATTTB,  BI. 


Oen. 

0 

Species. 
9 

0 

1 

3 

16 

6 

20 
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CHROMIDIDiC, 

Ebythinid^, 

CHARACINIDiE, 
SlLURID^, 

The  general  character  of  this  list  is  that  of  any  other  part  of 
the  Amazon  basin,  presenting  peculiarities  in  peculiar  species  and 
in  genera  not  found  in  the  lower  Amazon.  Such  genera  among 
Characindae  are  Triportheus^  Megalohrycon^  Aphyocharax^  Iguano- 
dectes^  and  Stethaprion;  among  Siluridae,  Dianema^  Brochia^  Zor 
thorax^  Phyaopyxis^  Otocinclus^  and  Pariolius.  A  genus  (Cha- 
racidium)  previously  only  known  by  one  small  species  from  a 
Brazilian  coast  stream,  has  its  range  greatly  extended  by  the 
discovery  of  a  species  in  the  Ambyiacu. 

The  species  contained  in  the  Perkins  collection  are  as  follows : — 

CHSOMIDIDIB. 
PtEROPHTLLUM  8CALARE,  C.  V. 

Symphysodon  discus.  Heck. 

CiCHLA  OCELLARIS,  Bl.  Schu. 

Geophaqus  PRoxiMus,  Cast.  Radii  D.  XVII-XVIII-11 ;  A.  Ill- 
8.  Scales  6-34-12,  upper  and  lower  halves  caudal  fin  scaly  to 
near  end. 

Hyoroqonus  0CELLATU8,  Agass. 

SCIAEKIDX. 

One  species. 

PLETJBOHECTIDX. 

One  species. 

08TE0OL088IDX. 
OSTEOOLOSSUM  BICIRRIIOSUM,  Vaud. 

CHASACIHIDJE. 
CURIMATUS  CYPRINOIDES,  L. 

Hemiodus  M1CR0LEPI8,  Kncr. 
Tetragonopterus  chalceus,  Artedi. 

MyLETES  ALBISCOPU8,  CopC. 
MyLETES  BIDEN8,  Spix. 

Myletes,  sp.  uov. 
1872.] 
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Sbrrasalmo  iBSOFUS,  Cope. 
Serbasalho  humeralis,  Kner. 
Serrabalmo  nattereri,  Kner. 
Htdroltoub  bcomberoides,  Spix. 

R<EBOIDEB  RUBRIVERTEX,  Cope. 


Cetopsib  (KBOUTtEKs,  Licht. 
Pariodon  uicropb,  Kner. 

PlEAMETANA,  Sp.  nOT. 
CALLOPHTSrS  LATEBAUB,  Gill. 

Phractogephalub  hehiliopteros,  B1.  Schn. 
Rhinodoras  NIGER,  Taleoc. 
Doras  brachiatub,  Cope. 
PlECOBTOMUS  8COFUIARI08,  Cope. 
Pleoostomus  BisERiAxrs,  Cope. 

LiPOBARCUS  VARIU8,  Cope. 
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EXPLANATION  OF  THE  PLATES. 

Plate  IIL 

Fig.  1.  Doras  pcctinifrons  Qo\)Q.. 

Plate  lY. 

Fig.  1.  Zathorax  monitor  Cope  ;  b  from  below  ;  c  from  front. 
*•    3.   Otocinclus  vestitus  Cope;  b  from  above;  c  head,  side  Tiew. 

Plate  V. 

Fig.  1.  PJiysopyxis  lyra  Cope;  b  from  below  ;  c  from  front. 
*•    2.   Cluvtostoinus  Juahicops  Cope;  b  from  below. 

Plate  YI. 

Fig.  1.   Corydoran  He/nisrutattfs  Cope;  b  from  below. 
*'    2.   Corydoras  tr  Hi  neat  us  Cope  ;  b  from  above  ;  c  from  below. 

Plate  Yll. 

Fig.  1.  Dinnema  lonrjibarbis  Cope  ;  a  from  above  ;  h  from  below. 
**    2.  Brochis  coeruleus  Cope  ;  a.froni  above ;  b  from  below. 

Plate  YIII. 

Fig.  1.  IguanodcctCB  tennh  Cope  (adipose  fin  omitted  by  artist);  \a  denti- 
tion. 
"    2.   Characidiutn  etheosfitma  Co\^(i\  {{Qni\\\on. 
'*    3.   Triportheus  albns  Cope ;  dentition. 

Plate  IX. 

Fig.  1.  Anacyrtus  Haiiguineufi  Qo\iQ. 
'*    2.  Serrasalmo  iridopsis  Cope. 
*'    3.  Brochis  coer ulcus  Cope. 

Plate  X. 

Fig.  1.   Crenkiclila  nnthurus  Cope. 

2.  Mefjalobrycoa  crythropterum  Cope. 


kt, 


Plate  XT. 

Fig.  1.   Oeophagus  bndiipinnin  Cope. 

*'    2.    Varus  ccntrarcJioidts  Cope. 

'*     3.   Aeara  syspilus  Cope. 

*'    4.  Acara  flaoilabris  Cope. 
1872.]  part  III 20 


PEOCZEDINQS  OF  THE  AOADEUnT  01 


fig.  1.  MyUttt  albittcpui  Cope. 
"    2.  MpkUt  octdui  Cope. 
"    3.  MfleUi  herniariu*  Cope. 


Fig.  1.  IfegalobrpMn  mtlanopUrum  Cope. 
"    S.  Xiphoitofoa  tmdo  Cope. 
"    8.  Charaeidium  etheottonta  Cope. 


Rg.  1.  Triporth«tt$  flttva$  Co^. 
"    2.  TripoTtheat  albut  Cope. 
"    8.  ChaUinug  citlUr  Cope. 
"     4.   Caiiiehthyt  mtlampUnti  Cope. 
"    6.  Tlie  eame ;  head  from  above. 

Pl^TE  XV. 
Fig.  1.  Dorai  grypvt  Cope. 

"    lo.         Do.  from  below. 

"    2.   CJtalottotaut  lectirottrit  Cope. 

"    8.  Cheetottomu*  alga  Cope,  from  above. 

Plate  XVI. 

Fig.  1.  PUeowtomv*  teopitlariui  Cope ;  ODe-fourtli  natoral  uze. 
"    2.  Same  from  below. 
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November  7. 

The  President,  Dr.  Rusciienberger,  in  the  chair. 

Twenty-four  members  present. 

The  death  of  Wilhelm  Hitter  von  Ilaidinger,  a  correspondent 
of  the  Academy,  was  announced. 

Prof.  Cope  exhibited  a  specimen  of  a  Galeodes^  probably'  O, 
pallipes  of  Say,  taken  in  the  town  of  Denver,  Colorado,  by  Dr. 
Qehrung.  Accordinpf  to  that  gentleman,  it  was  common  in  that 
place  in  houses,  and  was  an  enemy  and  destroyer  of  the  Cimex 
lectidariics  ( bedbug).  In  captivity,  it  showed  a  preference  for  them 
as  food,  and  crushed  them  in  its  short  cheles,  preliminary  to  suck- 
ing their  juices. 

Mr.  Thomas  Meeiian  said  that  while  travelling  through  a  wood 
recently  he  was  struck  in  the  face  by  some  seeds  of  JIamamelis 
rirginica,  the  common  AVitcli  Hazel,  with  as  much  force  as  if 
they  were  spent  shot  from  a  gun.  Not  aware  before  that  these 
capsules  possessed  any  projecting  ])Ower,  he  gathered  a  quantity 
in  order  to  ascertain  the  cause  of  the  projecting  force,  and  the 
measure  of  its  power.  Laying  the  capsules  on  the  floor,  he  found 
the  seeds  were  thrown  generally  four  or  six  feet,  and  in  one  in- 
stance as  much  as  twelve  feet  away.  The  cause  of  this  immense 
projecting  power  he  found  to  bo  simply  in  the  contraction  of  the 
horny  albumen  which  surrounded  tiie  seed.  The  seeds  were  oval, 
and  in  a  smooth  bony  envelope,  and  when  the  albumen  had  burst 
and  expanded  enough  to  get  just  beyond  the  middle  wlicre  the 
seed  narrowed  again,  the  contraction  of  the  albumen  caused  the 
seed  to  slip  out  with  force,  just  as  we  would  squeeze  out  a  smooth 
tapering  stone  between  the  linger  and  thumb. 


November  21. 
The  President.  Dr.  Rischenberoer,  in  the  chair. 
Twenty-six  members  present. 

The  following  paper  was  presented  for  publication  : — 

'*  Notes  on  Feldspars  and  some  other  Minerals  of  Philadelphia 
and  vicinity."     J5y  Theo.  D.  Rand. 

Mr.  Thomas  Meehan  said  that  of  all  the  problems  that  faced 
the  botanist,  few  seemed  more  impenetrable  tlian  the  law  which 
governed  the  angular  divergence  in  the  branches  of  plants.    Some 
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grew  quite  prostrate,  and  others,  tlioiigli  closely  allied  species, 
might  be  strictly  erect.  At  the  present  season  of  the  year  wo 
may  note  ptaats  witli  prostrate  leaves  or  branches,  which  in  spring 
will  have  tliem  of  a  sharp,  upright  angle.  The  verbascnms  at  the 
present  time,  especially  V.  blallaria,  bad  their  root  leaves  so 
flmily  pressed  against  the  ground,  that  on  lifting  they  would  fall 
back  with  a  spring ;  as  soon  as  the  central  axis  grew,  the  leaves 
from  that  would  be  almost  upright.  In  some  respects,  erection 
or  prostration  became  almost  s|>ccific  cbaracterp.  The  Bubu» 
villoisitii  usually  grew  erect  even  from  infancy,  and  the  Rubus 
canadenna  generally  trailed  ;  yet  the  last-named  would  sometimes 
throw  up  strong  erect  stems,  which  could  scarcely  be  distinguished 
ill  that  stage  from  R.  villosua.  Again,  the  same  species  of  tree 
would  often  produce  individuals  quite  erect,  and  at  other  times 
very  pendent,  and  lience  we  had  in  Horticulture  the  class  of  weep- 
ing trees.  All  trees  seemed  to  have  this  power  of  producing  pen- 
dent individuals.  The  oaks,  ashes,  poplars,  elms,  all  furnished 
familiar  examples. 

It  was  usual  with  botanists  to  pass  tiiesc  things  over  as  "  weak- 
nesses." Hut  the  term  weakness  explained  nothing.  To  say 
that  these  plants  had  lost  the  power  of  erection,  was  simply  re- 
stating the  pri  mary  fact.  Moreover,  some  of  these  prostrate  forms 
had  apparently  more  vigor  than  the  erect  ones.  Iiiihu»  canaden- 
Hill  was  weaker  than  B.  villosits,  truly ;  liut,  on  the  other  hand, 
some  of  the  Russian  trailing  junipers  were  far  more  vigorous 
than  any  of  the  upright  forms.  Tlie  weeping  beech  also  was  in 
api>earance  more  vigorous  than  the  ordinary  forms.  All  beeches 
had  their  young  growth  pendent.  As  the  growth  matured,  the 
branches  became  erect ;  but  in  the  weeping  foiTn  erection  did  not 
come  with  maturity,  and  hence  it  remained  peudent.  In  the  ashes, 
however,  there  was  no  pendency  in  the  young  growth;  but  tho 
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Flies  08  a  Means  of  Communicating  Contagious  Diseases. — 
Prof.  Leidy  remarked  that  at  this  time,  during  the  prevalence  of 
smallpox,  he  was  reminded  of  an  opinion  he  had  entertained  that 
flies  were  probably  a  means  of  communicating  contagious  disease 
to  a  greater  degree  than  was  generall}'  suspected.  From  what 
he  had  observed  in  one  of  the  large  military  hospitals,  in  which 
hospital  gangrene  had  existed,  during  the  late  rebellion,  he  thought 
flies  should  be  carefull}'^  excluded  from  wounds.  Recently  he 
noticed  some  flies  greedily  sipping  the  diffluent  matter  of  some 
fungi  of  the  Phallus  impudicus.  He  caught  several,  and  found 
that  on  holding  them  by  the  wings  they  would  exude  two  or 
three  drops  of  liquid  from  the  proboscis,  which,  examined  by  the 
microscope,  were  found  to  swarm  with  the  spores  of  the  fungus. 
The  stomach  was  likewise  filled  with  the  same  liquid,  swarming 
with  spores. 


November  28. 
The  President,  Dr.  Ruschexberger,  in  the  chair. 

Twenty-three  members  present. 

The  deaths  of  Rev.  E.  E.  Adams  and  Gen.  F.  F.  Cavada,  cor- 
respondents of  the  Academy,  wore  announced. 

Prof.  Cope  made  some  remarks  on  the  fauna  of  the  Wyan- 
dotte Cave  in  Southern  Indiana.  lie  stated  that  the  blind  fisl 
of  the  Mammoth  Cave  (Amhhjopsis  ttpelsens)  was  not  rare  in 
waters  flowing  from  it,  and  that  an  Astacus^  i)ro\mh]y  A,  pellu- 
cidus  also  occurred.  He  iiad  detected  two  species  of  Anophthal- 
mus^  both  of  which  were  new,  according  to  Dr.  Horn;  and  three 
Staphylinidse^  two  of  which  were  to  be  described  by  Dr.  Horn. 
A  cricket  of  the  genus  liaphidnphora^  and  two  species  of  flies, 
were  also  common.  There  were  two  species  of  spiders,  one  a 
true  Aranean^  the  other  allied  to  Opilio,  A  centipede  allied  to 
Pseudotremia  was  very  abundant.  A  curious  aquatic  crustacean 
with  external  egg-pouches  was  found  in  an  old  trough.  The 
most  remarkable  animal  is  a  cruKtacean  of  the  Lernn?an  division, 
found  parasitic  on  the  up])er  lip  of  the  Amblyopais.  It  had  an 
elongate  eephalothorax,  oval  abdomen  separated  l>y  a  constriction, 
not  distinctly  seirnK'ntod,  and  with  short  ogj:-pouches.  The  an- 
terior limbs  modiliod  into  a  m'mjh^  strong  peduncle.  The  form 
appeared  to  be  allied  to  Adifherrs^  but  the  single  undivided 
pi»duncle  distinguished  it  generically.  He  called  it  Cauloxenus 
BtygiuH, 

Prof.  Cope  exliibited  a  number  of  specimens  of  fossil  reptiles 
recently'  procured  by  hini  in  Western  Kansas,  in  the  Cretaceous 
Chalk.  They  consisted  of  two  specimens  of  Lindon  ])roriijvi\ 
Co|>e,  and  portions  of  jaws  with  teeth  of  four  new  Pythonomorph 
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reptiles,  viz.:  Edestoaaurua  tortor,  Cope;  Holcodua  coryphaeus. 
Cope ;  H.  ictericvg.  Cope ;  and  Liodon  curtirostris,  Cope,  The 
first  waa  regarded  as  a  very  slender  form,  with  a  craDitim  two 
and  one-half  feet  in  length,  and  with  compressed  teeth.  The 
others  were  much  stouter  species,  the  U.  coryphman  having  a 
high  occipital  crest  snd  long  acute  teeth.  Length  thirty  feet. 
The  two  remaining  species  were  about  the  same  size. 

The  following  gentlemen  were  elected  members:  Richard  Day, 
Thos.  E.  Parke,  M.D.,  Commodore  John  P.  QiUis,  TJ.S.N.,  Samuel 
W.  I'ennypacker,  Richard  A.  Lewis,  W.  Grier  Hibler,  Louis  Still^ 
M.P.,  Jas.  A.  Ogden,  Roland  G.  Curtin,  M.D.,  Allen  Shryock. 

The  following  were  elected  correspondents :  Geo.  Stewardson 
Brady,  M.D.,  of  Sunderland,  Bng'd.,  Prof.  W.  C.  Kerr,  of  Raleigh, 
N.  C,  Dr.  Job.  K.  Corson,  U.S.A.,  J.  Van  A.  Carter,  M.D.,  of  Fort 
Bridger,  Wyoming. 

On  favorable  report  of  the  committee,  the  following  paper  was 
ordered  to  be  published ; — 
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KOTES  OK  FELD8FAB8  AND  SOKE  OTHEB  KINEBALS  OF 
PHILADELPHIA  AND  VICINITY. 

BY  THEODORE  D.  RAND. 

Orthoclase^  from  the  ravine  tliree-quarters  of  a  mile  west  of 
Media,  the  locality  mentioned  in  Dana's  Mineralogy  as  Mineral 
Hill.  Color  pale-greenish,  two  cleavages  highly  perfect,  giving  a 
prism  four  inches,  by  one  and  a  half,  b^'  one  and  a  half,  90°.  Four 
other  specimens  from  the  same  locality,  one  quite  green,  the  others 
grayish  and  greenish,  all  with  two  perfect  cleavages,  90°. 

Oligoclase^  from  same  locality,  and  intermixed  with  the  former  * 
and  with  quartz,  but  showing  opalescence,  and  sometimes  chato- 
yant reflections,  and,  rarely,  both  on  the  same  surface,  the  brachy- 
diagonal  cleavage  oo  V  <x.  Tliese  cleavages  were  by  no  means  so 
perfect  as  in  the  former,  and  but  few  specimens  would  admit  of 
accurate  measurements.  The  basal  plane  generally  showed  dis- 
tinct but  very  fine  stria?.    The  measurements  are  given  below. 

Oligoclase^  from  two  miles  west  of  Media,  and  southwest  of  the 
Black  Horse  Hotel.  This  is  the  whitish,  translucent  moonstone, 
occurring  in  very  brilliant  specimens.  In  this,  as  in  the  former, 
the  cleavage  surface  parallel  to  oc  P  ob  is  frequently  irregular  and 
sometimes  curved.  There  was  also  observed,  in  both  this  and  the 
former,  a  third  cleavage,  still  more  imperfect.  The  measurements 
(with  the  common  goniometer)  were  as  follows : — 

Oligoclafle,      12        3  4  5  6  7        8 

np,.„^p;?s     i  93.50   93  94   95   ...   94  ... 


OP  on  3a  cleavage  {(^^-1"1}^]?/ 


112  111  113  115  114 

07  67   0»   70   08   ...  05 


^i>  -  ^«  9  1  «!««,.  i(li'«l"  1*^^.24)  119  120     ...     119    118    120    120     ... 
«^^^^"^^^^^^^i  59.50       ...     03     ...       04      60      03      03    00 

1,  2,  3,  and  4  are  from  the  ravine  near  Media;  .*),  (5,  7,  and  8  from 
near  the  IMack  Horse  Hotel. 

It  seems  probable  that  this  third  cleavaj;o,  which  has  not,  I  be- 
lieve, been  noticed  before,  is  parallel  to  the  plane  x  P'  (I'  of 
Dana),  similar  to  that  of  orthoclase  and  albite. 

Sunstone^  from  a  ravine  immediately  north  of  that  first  de- 
scribed, 90^.  Near  this  the  Delawarite  is  found.  My  specimens 
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do  not  admit  of  accurate  measurements,  but  in  one  epecimen  it 
graduates  into  oligoclase,  and  it  is  perhaps  but  an  alteration  of 
tbat  species.    It  bas  distinct  triclinic  striations. 

CaasiniVe,  from  Blue  Hill,  Providence  Township,  Delaware 
County,  measures  90". 

Lennilile,  Lenni,  Delaware  County,  a  very  perfect  cleavage 
gave  86-87,  but  tUe  absence  of  triclinic  etriaj  would  indicate  that 
this  is  an  orttioclase. 

Bluish  transparent  ^eiued  Feldspar, fVora  Van  Arsdale's  qnarry, 
near  Feisterville,  Bucks  County,  Pa.,  two  cleavages,  highly  per- 
fect, and  giving  finely  polished  surfaces,  90°.  The  opalescent 
feldspar  from  the  same  quarry,  called  labradorite,  is  probably  the 
same. 

Ortkoclase,  iVom  Frankford,  Philadelphia,  nearly  pure  white  in 
color,  and  translucent.  Besides  the  ordinary  cleavages,  OP  and 
00 Pot,  the  more  unusual,  to P oo  and  co P,  are  occasionally  well 
developed,  giving  i-ise  to  two  rhombohedra,  one  with  the  faces 
pnvallcl  to  the  axes,  the  other  derived  from  this  by  the  develop- 
ment of  the  plane  oo  P,  as  shown  in  the  annexed  section  on  a 
plane  parallel  to  OP  (Fig.  1).  Bhombohedra  of  the  first  form 
have  been  found  also  at  tlie  quarries  on  the  Pennsylvania  Rail- 
road, near  the  west  end  of  tlie  Fairmount  dam. 
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OP  «>P» 

1 72  103 

o  (112  60)  (101  80) 

-* (114  oof  MOO  81  ) 

o  i  112  68  ) 

^ (116  60) 


(  100  80  ) 
1 107  70  f 
(112  61))  (100  83) 

(107  72)  (103       f 


^P^ 


5 Ill  70  98  81 

The  angle  of  oo  P  oo  is       .        .         116  64  90  90 

It  is,  however,  most  probable  that  this  is  a  distortion  of  oo  P  oo. 

In  the  cutting  of  the  Pennsylvania  Railroad,  northwest  of  the 
"Wire  bridge,  an  orthoclase  was  found,  somewhat  decomposed  and 
chalky  in  aspect,  cleaving  into  rhombohedra  of  the  second  kind, 
and  also  into  six-sided  prisms,  ter- 
minated by  the  OP  plane,  and  from 
a  slight  distortion   in   angle    the       fiff-  ^ 
prism   angles  each  measuring  ex-  cnPo) 

actly  120°  (Fig.  8). 

In  Frankford,  the  orthoclase  oc- 
curs in  a  granitic  vein  on  the  soutli- 
ern  portion  of  the  bed  of  hard  horn- 
blcndic  gneiss,  the  X.  E.  outcrop  of 
which  is  at  this  point,  and  whicli  is 
exposed  also   near  AVayne  St.  on 

the  Oermantown  Railroad,  and  on  Rittenhouse  Lane  near  the 
Wissahicon,  and  which  crosses  tlie  Schuylkill  at  the  liill  through 
wliich  the  Flat  Rock  Tunnel  on  the  Reading  Railroad  is  pierced. 
This  gneiss  throughout  is  very  hard,  and  in  its  fissures  occur 
several  species  of  zeolites,  with  calcite,  and  at  Frankford  crys- 
tallized epidote  in  fine  specimens,  and  also  lluor  spar  in  a  vein 
of  calcite,  and  well-crystallized  molybdenite  in  a  vein  of  ortho- 
clase. The  calcite  contains  also  yellow  crystals  so  minute  as  to 
be  detected  only  by  examination  witii  the  microscope,  of  the  por- 
tion insoluble  in  hvdrochloric  acid.  Their  nature  has  not  been 
determined,  the  ([uantity  being  very  small.  There  also  occurs  a 
yellow  hyaline  coating,  in  veins  of  the  gneiss,  which  is  probably 
a  hyalite,  colored  by  uranium. 

This  gneiss,  except  near  Wayne  Station,  is  bedded  with  great 
regularity,  and  affords  a  most  excellonl  curb  and  building  stone ; 
its  fracture  in  one  direction,  owing  to  cleavage,  i.-j  smooth  and 
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plane,  but  in  the  otbera,  when  not  jointed,  irregular  and  sometimes 
con  c  hoi  da  t. 

At  a  qnarry  on  the  northern  edge  of  this  gneiss,  north  of  Frank- 
ford,  Apophyllite  was  found ;  its  only  place  of  occurrence  in  the 
neigliborhood. 

At  the  tine  between  Philadelphia  and  Montgomery  counties, 
the  well-known  steatite  bed,  beginning  on  the  west  side  of  Chest- 
nut Hill,  about  three  miles  distant,  crosses  the  Schuylkill  and 
continues  in  a  nearly  southwest  by  south  directiou  (exactly  S. 
54  W,),  l>eyond  that  river  about  two  miles  and  a  half,  where  it 
crosses  the  \alley  of  Mill  Creek,  and  ends,  or  sinks  beneath  the 
surface.  Perhaps  the  most  conspicuous  and  remarkable  rock  of 
this  l>ett  is  a  steatite,  containing  a  black  serpentine.  This  rock 
in  many  places  projects  above  the  surface  of  the  ground  in  im- 
mense masses,  particularly  at  Mill  Creek,  seeming  to  bare  re- 
sisted erosion  and  decomposition  to  a  remarkable  degree.  It  lies 
on  the  northwest  aide  of  the  eteatite  proper.  The  whole  aspect 
of  this  curious  formation  suggests  a  rock  originally  containing 
crystals  of  some  mineral,  but  metamorphosed  almost  beyond 
rect^nitlon.  I^o  this  mineral  I  believe  no  clue  has  heretofore 
been  obtained.  Nearly  all  these  black  masses,  which  vary  in  size 
from  a  half  inch  or  less  to  several  inches,  are  irregular  in  form, 
and  adhere  so  closely  to  the  matrix  that  sections  only  can  be  ob- 
tained, which,  however,  rarely  show  any  angles  or  other  than  a 
nodular  form,  so  that  the  rock  has  by  some  been  considered  a 
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faces.  The  steatite  in  which  it  was  imbedded,  and  the  serpentine 
itself,  contained  ferruginous  dolomite  or  breunnerite. 

On  the  northeast  side  of  Mill  Creek,  a  portion  of  the  rock  in 
place  was  found  very  much  weathered  on  the  surface,  the  steatite 
being  cavernous  and  decomposed,  and  very  soft  and  brittle, 
owing,  probably,  to  a  large  admixture  of  ferruginous  dolomite, 
but  the  serpentine  gone  entirely,  save  a  little  pulverulent  oxide 
of  iron  ;  the  cavities  were  nearly  all  lenticular  in  shape,  but  too 
regular  to  be  other  than  matrices  of  crystals,  while  in  two  cases 
distinct  cruciform  cavities  with  angles  of  about  GO^  were  ob- 
served. The  portions  of  rock  containing  these  were  cut  out,  and 
in  one  of  them  lead  was  poured,  and  a  cast  obtained,  which,  while 
irregular  and  rough,  was  a  fac-simile  in  metal  of  the  common 
cruciform  twins  of  staurolite.  Portions  of  the  same  rock  which 
had  not  altered  were  found  containing  the  serpentine  in  distinct 
crystals,  irregular  in  outline,  but  twinned  at  angles  of  about  60^- 

Serpentine. — About  a  half  mile  above  the  soapstone  quarries 
on  the  Schuylkill,  occurs  a  ridge  of  serpentine  which  I  believe 
has  never  been  described.  Its  first  appearance  is  at  a  slight  cut- 
ting of  the  Philadelphia  and  Reading  Railroad,  opposite  and  a  little 
above  Lafayette  station  on  the  Norristown  Railroad,  and  just 
below  the  vein  of  granite  which  crosses  the  Schuylkill  below 
Spring  Mill,  and  crops  out  at  several  points  on  the  elevated  hill 
of  gneiss,  which  crosses  the  Schuylkill  at  Spring  Mills.  About 
a  hundred  yards  S.AV.  from  the  river,  it  has  been  cut  through  by 
a  small  stream,  and  here  it  has  been  quarried  as  a  building-stone, 
and  is  well  exposed.  The  serpentine  is  very  compact,  at  times 
alaty,  of  a  very  dark  green,  almost  black,  color,  unlike  that  of  any 
other  ridge  of  the  neighborhood,  and  resembling  that  of  the  Hartz. 
Intermixed,  and  also  at  the  bottom  of  the  quarry  on  the  north- 
west, 18  a  foliated  mineral  resembling  Schiller  spar,  or  serpen- 
tine, pseudomorphous  after  Pyroxene  or  Hornblende.  The  ser- 
pentine dips  steeply  toward  the  southeast,  and  at  this  point  rises 
probably  one  hundred  and  fifty  feet  above  the  valley,  abruptly 
and  precipitously  on  the  N.W.,  sloping  on  the  8.E.,  where  talcose 
and  micaceous  schists  rest  against  it.  About  a  half  mile  from 
the  river,  the  ridge  widens,  the  slopes  are  njore  gentle,  and,  for  a 
short  distance,  the  serpentine  is  hidden ;  but  it  again  crops  out 
about  one  mile  from  the  river,  where  a  road,  paraHcl  to  the  river, 
crosses  the  stream  which  has  been  mentioned,  and  which  skirts 
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the  ridge  on  tbe  west.  From  tliiB  point  it  is  narrower  and  well 
defined  for  a  quarter  of  a  mile  to  the  next  road  par&llel  with  the 
SchiiyllciU.  Here  the  stream  seems  to  have  denuded  it  for  about 
fifty  yards,  and  a  stream  from  the  east  joins  that,  on  the  west. 
Beyond  this  it  rises  abniptly  in  a  grove  of  cedars,  and  then  con- 
tianCB,  as  s.  narrow,  well-delined  ridge,  to  its  termination,  which 
is  abrupt,  about  one  and  three-quarter  miles  from  the  Schuylkill. 
In  this  part,  as  also  in  that  between  the  two  roads,  it  has  almost 
the  regularity  and  nppc.irancc  of  an  old  railroad  embankment. 

Hisingerite,  from  the  Gap  Mine,  Lancaster  County,  Pa.     Black 
amorphous ;  lustre  between  resinous  and  vitreous ;  streak,  brown. 
Fracture  conchoidal,  brittle  H  2^-3  S.  G.  2.11. 
Analysis  omitting  1.13  per  cent,  gangue: — 

Walerataia 14.30 

"      at  redness B.89  24.1S 

Silica 35.40 

FcO 13.53 

Fe,Oj 27.46 

WM 
In  a  cutting  through  decomposed  mica  shists,  on  the  new  line 
of  the  Philadelphia,  Wilmington,  and  Baltimore  Railroad,  about  a 
half  mile  southwest  of  Gray's  Ferry,  there  is  a  white  efflores- 
cence, alkaline  to  the  taste.  It  consists  chiefly  of  sulphate  of 
soda,  an  unlooked-for  mineral  in  such  location. 
Philadelphia,  November  31,  1871.  TUEO.  D.  RAND. 
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December  6. 
Mr.  Tryox  in  the  chair. 
Twenty-three  members  present. 

The  death  of  Mr.  Jas.  IT.  Orne  was  announced.  The  death  of 
Sir  Roderick  J.  Murchison,  a  correspondent  of  the  Academy,  was 
also  announced. 

The  following  paper  was  presented  for  publication : — 

*•  Descriptions  of  new  Western  Palceozoic  Fossils,  mainly  from 
the  Cincinnati  Groups  of  the  Lower  Silurian  Series  of  Ohio."  By 
F.  B.  Meek. 

Prof.  Cope  made  some  remarks  on  a  peculiar  habit  recently 
observed  by  Alfred  K.Wallace,  in  the  Phrynoaomas^  in  the  Zoolo- 
gical Gardens  in  London.  These  animals  eject  from  their  eyes, 
in  self-defence,  a  red  fluid  like  blood.  On  inquiry  of  Dr.  Edw. 
Palmer,  of  the  Smithsonian  Institution,  who  had  spent  some 
years  in  Arizona,  whether  he  had  observed  such  a  habit  in  any  of 
the  si>ecies,  he  handed  me  the  following  extract  from  the  "Arizona 
Miner''  of  August  20th,  isno  :— 

''Dr.  Palmer  and  party  got  back  here  Wednesday  evening  last, 
from  Bill  Williams'  Mountain,  K.  J.  Cook,  one  of  the  Prescott 
party  that  accompanied  the  expedition,  informs  us  that  a  [horned] 
toad  was  found  on  the  top  of  the  mountain,  which,  when  made  mad, 
spurted  blood  from  its  eyes.  It  was  secured  by  tlie  doctor.  The 
Prescott  i>arty  did  not  find  game  as  plenty  as  they  had  expected, 
3'Ct  the}"  succeeded  in  killing  one  bear,  eight  or  ten  turkeys,  and 
a  deer.  They  say  the  country  is  the  most  beautiful  ever  seen  by 
them.  The  valle^-s  are  many  and  large;  pine,  oak,  and  other 
timber  covers  the  entire  region,  and  the  grass  was  waist-high. 
The  region  of  country  visited  by  them  lies  about  ()0  miles  north 
of  this  place,  on  the  line  of  the  .■J5th  parallel  railroad  route." 

This  specimen  is  in  the  doctor's  collection,  now  in  my  hands, 
and  belongs  to  the  s])ecios  Phvi/nosoma  ornatissiina,  Gird. 


DKrKMUKll  12. 

The  President,  Dr.  Kisciiknuekoeu,  in  the  chair. 
Thirty-five  memlu'rs  present. 

\ofirc  n/' itomr  Wnrms. — Pn^f.  Leidy  remarked  that  Prof.  Ilav- 
den  re|>orts  the  brook  trout,  Suhnofuntinaliif^  of  the  lieadwaters 
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Lake.    Neither  of  these  appears  to  have  been  obtained  since  their 
first  discovery. 

Several  large  hair  worms  from  Fisli  Creek,  Montana,  pertain  to 
the  species  Gordius  lacutris,  previously  described'  from  speci- 
mens obtained  in  Kansas.  It  is  the  largest  known  Gordius,  The 
females  of  the  Kansas  specimens  ranged  from  10  inches  to  2^  feet 
in  length ;  the  males,  from  8  inches  to  upwards  of  2  feet.  The 
females  of  the  Montana  specimens  measure  from  1^  to  21  feet  in 
length ;  a  male,  8^  inches  in  length.  The  females  are  pale  brown ; 
the  males  dark  brown,  and  with  a  strongly-forked  tail. 


December  19. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Twent3'-one  members  present. 


December  26. 

The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Twenty-five  members  present. 

The  following  gentlemen  were  elected  members : — 
Andrew  II.  Miller,  Dr.  A.  L.  Gihon,  U.S.N. 

On  favorable  report  of  tlie  committee,  the  following  paper  was 
ordered  to  be  printed : — 

»  Proc.  Acad.  Nat.  Sci.,  1H51,  p.  275;  1857,  p.  204.     Amer.  Eutomol., 
vol.  ii.,  p.  104. 


1872.] 
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same  form  as  the  corresponding  pieces  of  the  other  rays  described. 
(Other  rays  unknown.)  Arms  very  long,  slender,  and  bifurcating 
at  least  four  times  at  irregular  distances  above  the  first  divisions 
of  the  rays ;  pieces  of  the  lower  divisions  generally  longer  than 
wide,  rounded  and  constricted  in  the  middle,  and  expanded  at  the 
ends;  while  those  of  the  smaller  terminal  divisions  are  usually 
from  three  to  four  or  five  times  as  long  as  wide,  and  scarcely  ex- 
panded at  the  ends.     Surface  smooth.     Pinnulae  not  seen. 

First  anal  piece  small,  about  as  long  as  wide,  and,  as  usual, 
resting  between  the  superior  sloping  sides  of  the  first  radial  on 
the  left,  and  the  second  on  the  right,  and  bearing  three  or  more 
others,  in  direct  succession  above,  that  doubtless  form  a  part  of 
the  walls  of  the  ventral  extension. 

Column  small,  distinctly  pentagonal  near  the  base,  where  it  is 
composed  of  alternately  thin  and  slightly  thicker  pieces. 

Length  of  body,  to  top  of  the  larger  radial  pieces  forming  a 
part  of  its  walls,  0.14  inch  ;  breadth,  about  0.12  inch;  length  of 
ra^'s  and  arms  above  the  body,  1  inch ;  thickness  of  column  near 
base,  about  0.07  inch. 

At  the  same  time  that  I  propose  to  name  and  describe  this  deli- 
cate little  Crinoid  as  a  new  species,  I  suspect  that  it  viay  not  be 
distinct  from  //.  vxilia  of  Hall,  which  has  not  yet  been  illustrated, 
and  has,  unfortunately,  been  only  briefly  described.  If  Prof. 
HalPs  description  is  strivthj  accurate,  however,  in  several  impor- 
tant characters,  the  form  under  consideration  must  be  clearly 
distinct,  as  he  states  that  the  posterior  lateral  rays  of  //.  exilis 
bifurcate  on  the  necond  pieces,  and  the  anterior  lateral  on  the 
fourth  ;  while,  in  the  form  here  described,  one  of  the  posterior 
lateral  rays  bifurcates  first  on  iha  jifth  i)iece,  and  the  other  on 
the  eighth;  and,  in  the  only  one  of  its  anterior  lateral  rays  seen, 
the  first  division  takes  place  on  the  sixth  or  seventh  piece.  lie 
also  says  that  the  arms  of  Jl,  cxilia  bifurcate  once  or  twice^  while 
in  our  type  they  bifurcivte  at  least  four  times  above  the  primary 
division  of  each  ray.  Again,  he  describes  the  body  plates  of  7/. 
exilis  as  having  the  general  curve  of  the  body;  but  in  our  type 
the  subradial  plates  are  so  flattened  as  to  impart  a  pentagonal 
form  to  the  lower  part  of  the  body. 

This  species  will  be  at  once  distinguished  from  //.  simplex^  by 
its  frequently  bifurcating  arms  and  other  well-marked  characters. 
From  //.  heterodactylus^  which  also  has  its  arms  several  times 
1872.]  PART  III.— 21 
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body  (to  Bay  nothing  of  other  differences),  remove  it,  however,  Kt 
once  from  that  genua,  as  well  as  from  Mariacrinua,  from  which 
latter  it  also  differs  materially  in  the  structure  of  its  arms  and  in 
other  important  characters.  I  suspect  that  it  may  be  found  to 
present  sufficiently  marked  differences  in  this  apparent  fneing  of 
the  rays,  as  it  were,  into  the  walls  of  the  body,  up  to  the  first 
bifurcation,  to  entitle  it  to  rank  as  the  type  of  a  new  group;  but, 
without  better  specimens  for  study  and  examination,  I  prefer  to 
refer  it  provisionuUy  to  Dendrocrinus,  which  can  scarcely  be  re- 
garded as  more  than  subgenerically  distinct  from  Poteriocrinilea. 

In  general  appearance,  it  seems  to  resemble  most  nearly  Dendro- 
crinva  acutidaclylun  and  D.  gregariua  of  Billings.  It  differs  from 
the  first,  however,  in  having  a  more  slender  body,  with  propor- 
tionally longer  arms,  much  less  diverging  at  the  bifurcations, 
as  well  as  in  having  the  two  branches  at  each  division  unequal. 
From  the  latter  species  it  also  differs  in  the  nature  of  ltd  arms, 
as  well  as  in  having  its  column  composed  of  very  short  pieces  not 
presenting  a  bead-like  appearance. 

LocaWy  and  position. — Cincinnati  group  of  the  Lower  Silurian, 
in  the  lowest  beds  seen  at  Cincinnati,  Ohio.  The  survey  is  under 
obligations  to  Mr.  C.  B,  Dyer,  of  Cincinnati,  for  the  use  of  the 
only  known  specimens  of  this  species. 

POTESIOCBmTES  (DEHDBOCHIHIIS}  CDlCinFATIEIISIB,  Meak. 

Body  of  about  median  size,  obconic,  or  tapering  to  the  column 

from  above,  nearly  or  quite  as  wide  at  the  top  of  the  first  radiala 
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they  spring,  and  sometimes  themselves  ^bifurcate  once  or  twice; 
divisions  composed  of  pieces  about  as  long  as  wide. 

First  anal  piece  nearly  as  large  as  one  of  the  smaller  subradials, 
resting  on  the  superior  truncated  edge  of  the  largest  heptagonal 
sobradial,  between  the  first  radial  on  the  left  and  the  first  and 
second  on  the  right,  while  it  supports  others  above  that  form  the 
base  of  the  ventral  extension.  Interradial  pieces  with  the  lowest 
piece  of  the  ventral  part  resting  between  the  truncated  superior- 
lateral  angles  of  the  first  primary  radials  so  as  to  appear  as 
minute  interradials.  Surface  without  costse  or  sculpturing  of  any 
kind. 

Ventral  extension  very  long,  or  nearly  or  quite  equalling  the 
length  of  the  arms,  and  as  wide  as  the  body  below ;  composed  of 
the  usual  small  hexagonal  plates  apparently  without  costae,  and 
separated  by  punctured  sutures.  Column  slender,  slightly  tapering 
downward  just  below  the  base,  near  which  it  is  more  or  less  pen- 
tagonal, and  composed  of  short  alternately  thicker  and  exceed- 
ingly thin  segments.  Farther  down,  it  becomes  nearly  or  quite 
cylindrical,  and  composed  of  more  uniform  very  short  pieces, 
with  a  very  small  nearly  or  quite  round  perforation. 

Length  of  body,  from  the  lower  end  of  base  to  the  top  of  first 
primary  radials,  0.24  inch;  breadth  of  do.,  at  top,  0.16  inch; 
length  of  rays,  from  top  of  body  to  first  bifurcation,  0.20  inch ; 
length  of  arms,  above  this  bifurcation,  2.30  inches ;  diameter  of 
column,  0.04  to  0.05  inch. 

This  delicate  little  species  seems  to  agree  exactly,  in  structure 
as  well  as  in  physiognomy,  with  Dcndrocrinus^  excepting  that  It 
appears  to  have  the  small  pieces  forming  the  lower  part  of  its 
ventral  extension  above  the  first  anal  piece,  and  those  seen  in  the 
interradial  spaces  above  the  large  first  radials  that  form  a  part  of 
the  walls  of  the  body,  connecting  laterally  with  the  succeeding 
smaller  radials,  nearly  or  quite  up  to  the  first  bifurcation.  This 
arrangement,  if  it  really  exists,  would  make  these  smaller  primary 
radials,  above  the  body  proper,  as  it  were,  a  part  of  the  walls  of 
the  body  or  ventral  extension ;  so  that  the  rays  would  only  become 
free  at  the  first  bifurcation.  The  specimens  seen  are  not  in  such 
condition  as  to  remove  all  doubts  on  this  point;  but,  in  some  con- 
ditions, these  little  pieces  between  the  rays  give  that  part  of  the 
fossil  somewhat  the  appearance  of  a  Olyptocrinus,  The  presence 
of  well-developed  subradials  and  a  long  ventral  extension  of  the 
1872.] 
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men  had  only  a  segment  or  two  of  the  colanin  attacbed ;  bnt  an 
end  view  of  it,  in  bis  diagram,  represents  it  as  being  round,  while 
in  the  form  under  consideration  U  is  very  distinctly  pentagonal. 
As  he  does  not  say  that  it  differs  in  the  form  of  the  colamn  fVom 
his  P.  altemaltts  (which  has  a  decidedly  round  column),  in  point- 
ing out  the  distinctions  between  the  two,  I  also  infer  that  it  is 
ronnd  in  both.  In  addition  to  this,  Poleriocriniles  gracilit  of 
Hall  is  stated  by  him  to  be  found  only  at  the  base  of  the  Tren- 
ton limestone,  while  our  crinoid  is  only  known  to  occur  in  the 
middle  part  of  the  Cincinnati  group.  From  these  facte,  and  fi-om 
the  usual  very  restricted  vertical  range  of  the  species  of  Crinoidea, 
I  infer  that  our  Cincinnati  form  is  specifically  distinct  from  the 
New  York  species. 

Locality  and  position. — One  hundred  feet  below  tops  of  hills  at 
Cincinnati,  Ohio.  Cincinnati  group  of  the  Lower  Silurian.  Hr. 
C.  B.  Dyer's  collection. 

POTXSIOOBIiniB  [DEITDBOCEnnTB}  POLTDACTTLUB,  Slinmsrd  (>p.)- 
UomocTiHut  polydaetyiut,  Shumard,  1867.  Trans.  Acad.  St.  Louis,  vol.  I. 
p.  78,  pi.  I.  flg.  6. 
An  examination  of  good  specimens  of  this  species  shows  that  it 
has  the  structure  of  the  body  seen  In  Dendrocrinus,  and  that  it 
is  related  to  D.  JeweUii  of  Billings  more  nearly  than  to  any 
other  of  the  species  known  to  the  writer. 

Tliis  is  a  rather  common  species  in  the  upper  part  of  the  Cin- 
ml.liii 
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highland  presenting  a  trigonal  general  outline,  though  the  lateral 
angles  are  doubtless  mhiutely  truncated.  First  radial  pieces  of 
moderate  size,  heptagonal  in  form,  and  wider  than  long ;  second 
and  third  a  little  smaller,  the  second  being  hexagonal,  and  the  third 
I>entagonal,  and  supporting  on  its  superior  sloping  sides  the  first 
divisions  of  the  rays.  Secondary  radial  or  supraradial  series 
each  composed  of  from  eight  to  eleven  pieces,  rapidly  diminishing 
in  length  upward  to  the  second  bifurcation  or  commencement  of 
the  arms,  just  below  which  a  few  of  the  smaller  pieces  seem  to 
be  free  and  bear  pinnulie  on  their  inner  sides;  farther  down,  the 
second  and  fourth  secondary  radials  of  each  ray  give  off,  alter- 
nately on  each  side,  small  divisions  that  do  not  become  free, 
but  are  soldered  into  the  interradial  walls,  though  they  can  be 
traced  to  the  summit  of  the  body,  where  they  merely  give  origin 
to  pinnules. 

Anal  area  a  little  wider  than  the  interradial  areas.  First  anal 
plate  of  about  the  same  size  as  the  first  radials,  hexagonal  in 
form,  and  supporting  in  the  next  range  three  pieces,  arranged  with 
the  middle  one  higher  than  the  others;  while,  above  these,  three 
smaller  pieces  can  be  seen  arranged  in  tlie  same  way  in  the  third 
range,  and  three  to  four  or  five  in  the  fourth,  which  is  as  far  up 
as  they  can  be  traced.  The  middle  plates  of  this  series  form  a 
direct  vertical  row,  that  have  a  rather  prominent  mesial,  rounded 
ridge  extending  all  tlie  way  up  from  the  middle  of  the  lowest 
piece,  of  about  the  same  size  as  those  passing  up  the  primary  and 
secondary  radial  series,  wliilc  the  other  plates  on  each  side  and 
other  parts  of  the  lowest  pieces  are  ornamented  with  radiating 
costas  of  smaller  size,  like  those  on  the  interradial  pieces. 

Interradial  areas  not  excavated  below,  but  becoming  moderately 
concave  above ;  first  interradial  pieces  of  about  the  size  of  the 
second  primary  radials,  hexagonal  in  form,  and  supporting  two 
other  somewhat  smaller  pieces  in  the  next  range,  that  bear  between 
their  superior  sloping  sides  a  fourth  smaller  piece,  while  above 
these  there  are  two  pieces  in  the  next  range  that  connect  with 
the  pieces  of  the  little  lateral  divisions  of  the  secondary  radials, 
and  perhaps  some  other  small  intercalated  pieces  filling  the  upper 
part  of  the  interradial  areas. 

Axillary  areas  flat,  and  each  occupied  below  by  a  hexagonal  or 
heptagonal  piece  of  about  the  size  of  the  second  piece  of  each 

1872.] 
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six  of  the  arms,  that  seems  to  agree  exactly,  in  structure,  orna- 
mentation, and  form,  with  the  last,  excepting  that  its  body  is  not 
quite  so  rounded  below;  and  it  has  a  more  robust  appearance,  in 
consequence  of  having  the  ridges  up  the  radial  and  secondary 
radial  series  (particularly  the  latter),  as  well  as  that  up  the  middle 
TOW  of  the  anal  plates,  rather  decidedly  stouter  and  more  promi- 
nent. Its  arms  are  also  proportionally  stouter,  and  composed  of 
shorter  pieces. 

This  may  be  specifically  distinct  from  the  last ;  but,  with  the 
present  means  of  comparison,  I  prefer  to  range  it  provisionally  as 
a  variety  of  the  same,  under  the  name  Olyptocrinus  Dyeri,  var. 
Bubgloboaus. 

Locality  and  position. — Same  as  last. 


MOLLUSCA. 

POLTZOA. 

PTILODICTYA  (8TICT0P0BA)  SHAFFEBI,  Meek. 

Polyzoum  small  and  delicate,  consisting  of  slender,  compressed 
divisions,  that  give  off  on  each  side  rather  closely  arranged,  regu- 
larly alternating,  lateral  branches  of  the  same  breadth  as  the 
main  stems,  from  which  they  diverge  at  an  angle  of  about  forty 
degrees;  lateral  branches  in  the  same  way  giving  off  on  each  side 
very  short  lobe-like,  alternating  projections;  lateral  margins  of 
all  parts  very  narrow,  sharp,  and  minutely  striated  longitudinally, 
in  well-preserved  specimens;  pores  apparently  without  raised 
margins,  more  or  less  oval  longitudinally,  alternately  disposed  in 
longitudinal  and  oblique  rows,  so  as  to  present  a  quincuneial 
arrangement;  the  number  of  longitudinal  rows  varj'ing  from  five 
to  about  seven  in  the  breadth  of  a  stem  or  branch  ;  spaces  between 
the  pores,  measuring  transversely  to  the  stems  and  their  divisions, 
about  equal  to  the  breadth  of  the  pores,  but  greater,  measuring 
in  the  direction  of  the  oblique  and  longitudinal  rows;  all  the  in- 
terspaces ornamented,  in  perfectly  preserved  specimens,  by  very 
minute,  more  or  less  waved  or  flexuous  striie. 

Size   of  entire   polyzoum    unknown ;    breadth    of  stems   and 
branches,  0.05  inch;  number  of  pores  in  0.05  inch,  measuring  in 
the  direction  of  the  oblique  rows,  about  4  to  G,  and,  in  the  same 
space,  measuring  longitudinally,  from  3  to  4. 
1872.] 
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This  very  delicate  little  form  will  be  readily  distinguislied  from 
the  other  known  Silurian  speciea  by  its  small  size  and  peculiar 
plamoBe  mode  of  growth,  and  particularly  by  its  very  miDDte 
atriie  between  the  pores.  Stictopora  raripora.  Hall,  from  the 
Clinton  group  of  New  York,  is  ae  delicate  a  fonn,  but  diSbrs  ma- 
terially in  its  mode  of  growth,  and  particularly  in  its  very  much 
less  numerous  pores. 

Tlie  specific  uame  is  given  in  honor  of  Mr.  D.  H.  Shafier,  of 
Cincinnati,  Ohio,  to  whom  I  am  indebted  for  the  use  of  a  very 
fine  specimen  of  it ;  I  also  Lave  good  specimens  from  Mr.  Dj'er's 
collection. 

Locality  and  position. — Toward  the  lower  part  of  tlie  Cincin- 
nati group  of  the  Lower  Silurian  at  Cinciunati,  Ohio. 

BRACHIOPODA. 
BETZIA  (TSEKATOSPIBA)  OBAinnJFERA,  Hetk. 
Shell  transversely  oval,  the  length  being  about  four-fifths  the 
breadth,  moderately  convex,  the  convexity  of  the  two  valves 
being  very  nearly  equal ;  lateral  margins  rather  narrowly  rounded 
Id  outline ;  front  and  anterior  lateral  margins  broadly  rounded, 
or  perhaps  the  former  sometimes  straight  or  slightly  sinuous  in 
outline  in  the  middle ;  cardinal  margin  nearly  straight  on  each 
side,  and  sloping  at  an  angle  of  about  140"  from  the  beaks  to- 
ward the  lateral  extremities.  Dorsal  valve  nearly  evenly  convex, 
its  greatest  promineuce  being  perhaps  slightly  behind  the  mid- 
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amaller  ones  being  a  little  depressed  so  as  to  form  a  shallow 
mesial  sinus  that  is  not  continued  to  the  beak.  Crossing  all  of 
these  plications  of  both  valves,  arc  numerous  fine  lines  of  growth ; 
while  the  entire  surface,  as  seen  under  a  magnifier,  is  occupied  by 
minute  projecting  points,  like  grains  of  sand;  and,  between  these, 
a  higher  magnifying  power  shows  the  whole  surface  to  be  very 
minutely  and  regularly  punctate. 

Length,  0.37  inch ;  breadth,  0.50  inch ;  convexity,  0.27  inch. 

Until  the  distinctions  between  the  genus  Retzia^  and  the  pro- 
posed genus  Trematospira  (if  any  exist)  are  better  defined,  and 
the  interior  of  the  species  here  described  can  be  determined,  it  is 
not  possible  to  say  to  which  of  these  groups  it  most  properly 
belongs. 

Specifically,  however,  it  seems  to  be  closely  allied  to  Trema- 
lospira  gibbosa  of  Hall,  from  the  Hamilton  group.  Yet  it  difffers, 
not  only  in  having  two  to  three  more  plications  on  each  side,  but 
also  in  having  five  instead  of  three  a  little  raised  to  form  the 
mesial  fold  of  the  dorsal  valve  (the  middle  one  being  also  much 
smaller),  and  four  depressed  to  form  the  mesial  sinus  (the  middle 
two  being  much  smaller  than  the  others).  It  so  nearly  resembles 
the  New  York  form,  however,  that  I  should  almost  be  inclined  to 
suspect  that  it  might  be  only  a  variety  of  the  same  species,  if  it 
were  not  found  at  a  so  much  lower  horizon.  It  must  be  very  rare, 
as  I  have  only  heard  of  the  single  typical  specimen  being  found. 

Locality  and  position, — Cincinnati  group  of  the  Lower  Silurian; 
from  the  basal  beds  at  Cincinnati,  Ohio.     Mr.  Dyer's  collection. 

LAMELLIBRANCHIATA. 

AMBOKYCHIA  (KEGAPTEBA')  ALATA,  Meek. 

Megapieraa  Caneif,  James,  1871.     Cat.  Fossils  of  Cincinnati  Group  (not 
Meek  and  Wortlicn). 

Shell  attaining  a  moderately  large  size,  subtrigonal  in  general 
outline,  compressed  postcro-dorsally,  and  more  convex  in  the  um- 

*  In  first  proposing  the  name  Megaptera^  for  these  great  winged  species, 
in  1866,  Mr.  Worthen  and  the  writer  were  not  aware  that  this  name  had 
been  previously  used  by  Dr.  (tray  for  a  genus  of  Whales.  Naturalists  do 
not  agree  in  regard  to  the  propriety  of  retaining  the  same  name  for  different 
genera  or  subgenera  in  such  cases.  Where  the  groups  belong  to  the  same 
1872.] 
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bonal  and  ontero-central  regions ;  umbonal  slopes  ranging  at  an  an- 
gle of  about  fifty  degrees  below  the  binge  line,  and  broadly  rounded; 
hinge  line  straight,  very  nearly  or  quite  equalling  the  greatest  an- 
tero-posterior  diameter  of  tlie  valves,  and  ranging  nearly  at  right 
angles  to  the  anterior  side  of  the  same ;  posterior  alation  very 
large,  not  separated  from  the  swell  of  the  umbonal  and  central 
regions  by  any  deflned  sulcus,  slightly  rounded  at  its  immediate 
extremity  above;  posterior  margin  faintly  sinuous  for  a  little 
below  its  intersection  with  the  binge  margin  above,  tbence  sloping 
forward  and  downward,  and  finally  rounding  into  the  regularly 
roanded  base;  anterior  side  more  or  less  concave,  and  nearly 
vertical  above,  but  rounding  regularly  into  the  base  below ;  beaks 
terminal,  rather  pointed,  rising  little  above  the  hinge  line,  and 
directed  a  little  obliquely  upward  and  forward,  with  more  or  less 
inward  curvature. 

Surface  ornamented  by  about  twenty-four  to  twenty-eight  sim- 
ple, strong,  radiating  costie  to  each  valve,  that  are  nearly  equal  in 
breadth  to  the  furrows  between;  tlioso  on  the  central  portions  of 
the  valves  passing  nearly  straight  from  the  beaks  obliqnely  to 
the  posterior  basal  margins,  ttiose  on  the  anterior  side  curving 
more  or  less  forward  below,  and  those  near  the  cardinal  margin 
curving  a  little  upward  behind.  Crossing  all  of  these  cost9e,aDd  the 
furrows  between,  are  numerous  fine  crowded  lines,  and,  at  regular 
distant  intervals,  a  few  strongly  defined  imbricating  marks  of 
growth  that  curve  parallel  to  the  basal  and  posterior  margins. 
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are  really  distinct  specifically,  the  3f.  Casei  being  marked  by 
very  numerous  alternating  larger  and  smaller  radiating  striae, 
while  M.  alata  is  ornamented  with  large,  strong  radiating  ribs. 
M.  Casei  also  differs  in  having  its  umbonal  slopes  distinctly  an- 
gular, instead  of  broadly  and  evenly  rounded,  as  in  the  species 
under  consideration ;  while  its  ventral  margin  is  angular  in  out- 
line, at  the  termination  of  the  umbonal  ridge,  instead  of  being 
rounded.  Its  marks  of  growth  also  show  that  the  extremity  of  its 
wing  was  rather  acutely  pointed,  instead  of  being  a  little  rounded. 
Locality  and  position. — Clinton  County,  Ohio,  in  upper  part  of 
the  Cincinnati  group  of  the  Lower  Silurian.  Mr.  James's  collec- 
tion. 

KEOAMBONIA  JAME8I,  Meek. 

Megamboniaf  Spinnerif  James,  1871.    Cat.  Fossils  Cincinnati  Group,  p.  13. 
(Not  if.  Spinneri,  Hall.) 

Shell  attaining  a  rather  large  size,  a  little  obliquely  subovate 
in  general  form,  rather  convex,  the  most  gibbous  part  being  some- 
what above  and  in  front  of  the  middle,  more  or  less  abruptly 
cuneate  posteriorly  and  below ;  basal  outline  regularly  rounded ; 
posterior  margin  rounding  into  the  base,  and  ascending  with  a 
convex  curve  and  forward  inclination  to  the  posterior  extremity 
of  the  hinge,  which  is  not  in  the  slightest  degree  alate ;  anterior 
margin  rounding  into  the  base  below,  and  slightly  sinuous  under 
the  lobe-like  protubenincc,  or  rudimentary  wing  above,  which  is 
convex,  slightly  more  prominent  than  the  margin  below,  and  de- 
fined from  the  swell  of  the  umbonal  regions  on  each  side,  by  an 
oblique  sulcus  extending  to  the  hinge  margin  in  front  of  each 
beak ;  hinge  equalling  about  two-thirds  the  antero-posterior  dia- 
meter of  the  valves ;  beaks  rather  prominent,  or  rising  distinctly 
above  the  hinge  ^ine,  but  slightly  oblique,  and  distinctly  incurved; 
umbonal  slopes  broadly  rounded;  longer  axis  of  the  valves  mode- 
rately oblique  to  the  hinge  line.  Surface  ornamented  by  very 
regular,  rounded,  simple,  and  depressed  radiating  costa^,  a  little 
wider  than  the  furrows  between,  and  numbering  about  five  in  a 
space  of  0.30  inch,  near  the  muldle  of  the  lower  margin. 

Height, about  2.05  inches;  antero-posterior  diameter, 2.1  G  inches; 
convexity,  1.50  inch. 

The  only  specimen  of  tliis  species  I  have  seen  is  a  cast  of  the 
exterior,  with  portions  of  the  ventral  and  anterior  ventral  mar- 
1872.] 
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8EDGWICKIA1  FBA0ILI8,  Meek. 

Shell  rather  small,  apparently  very  thin,  longitudinally  oblong 
or  saboval,  rather  distinctly  convex  along  the  umbonal  slopes 
from  the  beaks  toward  the  posterior  basal  margin,  and  down 
near  the  anterior  side,  while  just  under  the  beaks  a  rather  strongly 
marked  impression  descends,  widening  and  deepening  as  it  ap- 
proaches the  base ;  basal  margin  subparallel  in  its  general  outline 
to  the  dorsal,  but  diverging  more  or  less  posteriorly,  where  it  is 
most  prominent  and  distinctly  sinuous  toward  the  front;  poste. 
rior  margin  wider  than  the  anterior,  and  more  or  less  truncated ; 
anterior  extremity  very  short,  and  rounded  or  somewhat  trun- 
cated ;  hinge  line  straight,  and  shorter  than  the  entire  length  of 
the  valves,  apparently  very  slightly  inflected  behind  the  beaks, 
which  are  raised  a  little  above  the  cardinal  margin,  incurved, 
contiguous,  flattened  on  the  outer  sides,  and  placed  near  the  an- 
terior end,  with  a  slight  forward  inclination.  Surface  ornamented 
with  moderately  distinct  lines  and  irregular  minute  wrinkles  of 
growth. 

The  only  specimens  of  this  species  yet  known  to  me  are  too 
imperfect  to  afford  exact  measurement,  though  they  seem  to  have 
been,  when  entire  and  undistortcd,  about  0.90  inch  in  length,  0.73 
inch  in  height,  and  0.40  inch  in  convexity.  They  present  some  ap- 
pearance of  having  been  gaping  behind  and  in  the  anterior  ventral 
region.  One  specimen  looks  as  if  it  had  been  truncated,  with  a 
backward  obliquity  from  below  upward  behind,  but  this  may  be 
due  to  distortion. 

I  am  far  from  being  satisfied  that  this  shell  is  congeneric  with 
the  forms  for  which  Prof.  McCoy  proposed  the  name  Sedgwickia^ 
as  nothing  can  be  determined  from  the  specimens  yet  known,  in 
regard  to  its  hinge  and  muscular  and  pallial  impressions.  Pos- 
sibly it  would  be  nearer  right  to  call  it  Modiolopsis  fragilis;  but 
theve  is  something  in  its  piiysiognomy  that  suggests  affinities  to 
Carboniferous  types  referred  to  Sedgivickia  and  Allorisina. 

Locality  and  position, — Cincinnati  group  of  the  Lower  Silurian, 
at  about  350  feet  above  low- water  mark  of  the  Ohio  River,  at 
Cincinnati,  Ohio.    Mr.  U.  P.  James's  collection. 
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shorter  anterior,  and  straighter  basal  outline,  to  be  referred  to 
that  species,  even  if  found  in  rocks  of  the  same  age,  while  the 
rather  wide  interval  between  the  horizons  at  which  the  two  forms 
occur,  renders  it  still  more  improbable  that  they  belong  to  the 
same  species. 

It  is  extremely  difficult  to  arrive  at  correct  conclusions  in  re. 
gard  to  the  generic  affinities  of  such  shells,  from  the  study  of 
mere  casts,  and  it  is,  therefore,  only  provisionally  that  I  have 
referred  this  and  the  last-described  species  to  the  genus  Sedg- 
mckia.  We  may  rest  quite  well  assured,  however,  that  palaeozoic 
forms  of  the  kind  cannot  be  properly  referred  to  the  existing 
genas  Anatina, 

Locality  and  position. — Same  as  last.    Mr.  James's  collection. 

BEDGWICKIA  (GBAM1CT8IA1)  KEGLECTA,  Meek. 

Shell  transversely  ovate,  about  one-third  longer  than  high, 
rather  distinctly  compressed,  most  convex  and  most  elevated  in 
the  central  and  umbonal  regions,  and  comprcssed-cuneate  behind; 
anterior  margin  rounding  from  the  lower  end  of  the  lunule  into 
the  base,  which  forms  a  nearly  semi-oval  curve,  its  most  promi- 
nent part  being  near  the  middle;  cardinal  margin  apparentlj'^ 
straight,  and  declining  posteriori^'  from  the  beaks  ;  posterior 
margin  rather  narrowly  rounded ;  beaks  moderately  prominent, 
and  scarcely  one-third  the  length  of  the  valves  from  the  anterior 
margin.  Surface  ornamented  with  regular,  distinct,  but  not  very 
prominent  concentric  costo?,  that  become  suddenly  obsolete  on 
the  posterior  third  of  the  valves.  Lunule  narrow,  but  sharply 
defined. 

Length,  about  L04  inch;  height,  0.67  inch;  convexity,  about 
U.35  inch. 

The  only  specimen  of  this  species  I  have  seen  is  an  external 
cast  of  the  right  valve,  which  has  evidently  been,  to  some  extent, 
accidentally  compressed  in  the  region  of  the  beak,  but  the  shell  was 
certainly  never  very  convex.  It  has  almost  exactly  the  general 
aspect  and  kind  of  ornamentation  seen  in  the  typical  forms  of 
Sedgwickia^  a  group  which,  since  it  was  first  proposed  by  Prof. 
McCoy, has  been  included  by  him  in  his  genus  Lrptodomin^^  which 
seems  to  me  to  have  been  originally  founded  on  a  very  distinct 
type. 

Our  shell  also  resemblcfl  rather  closely  some  forms  apparently 
1872.]  PAKT  III.— 22 
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little  gaping;  and  the  posterior  side  may  have  been  more  or  less 
so,  though  the  specimen  is  not  in  a  condition  to  show  whether 
this  was  the  case  or  not. 

Although  I  refer  tliis  shell,  for  the  present,  provisionally,  to 
Dolabra  of  McCoy,  I  really  have  very  little  idea  tliat  it  properly 
belongs  to  that  genus  (as  typified  by  Cucullsea  angustata  of 
Phillips),  to  which  I  have  in  some  other  cases  referred  similar 
shells,  the  generic  relations  of  which  could  not  be  determined. 
On  the  contrary,  1  strongly  suspect  that  it  will  hereafter  be  found 
necessary  to  establish  a  new  genus  for  such  forms,  when  specimens 
showing  the  hinge  can  be  examined.  If  so,  I  would  propose  for 
the  group  the  name  Ithynchotropis^  in  allusion  to  the  sharply 
carinated  character  of  the  beaks  in  the  typical  form  now  under 
consideration.  The  group,  whatever  name  may  be  retained  for 
it,  evidently  includes  Dolabra?  Sterlinr/ensia  of  Meek  and  Worthen. 

S[>ecifically,  the  form  under  consideration  will  be  distinguished 
from  D.?  Sierlingcnaiti  by  its  much  smaller  size,  and  more  spiral 
and  much  more  sharply  keeled  beaks,  as  well  as  by  its  shorter 
anterior  margin.  It  must  be  very  rare,  as  I  have  onl}'  seen  among 
all  the  collections  the  siugle  tyi>ical  specimen. 

Locality/  and  position, — Ciufinnati  group,  about  173  feet  below 
tops  of  hills  at  Cincinnati,  Ohio.     Mr.  I)3'er's  collection. 

GABDI0M0BFHA11  OBLIQUATA,  Meek. 

Shell  small,  rhombic-cordate,  very  convex,  higher  than  long; 
posterior  margin  sloping  rather  abruptly,  and  subtruncate,  or  a 
little  convex  in  outline  from  the  posterior  I'xtremity  of  the  hinge 
to  the  posterior  basal  extremity,  which  is  more  or  less  angular, 
or  narrowly  rounded ;  basal  margin  short,  nearly  straight  or  a 
little  convex  from  the  i)osterior  basal  extremit}'  to  the  front;  an- 
terior margin  short  or  truncated  from  immcdiatelv  in  front  of 
the  beaks  obliquely  downward  and  backward  to  the  base,  which 
it  joins  at  an  obtuse,  slightly  rounded  angle ;  hinge  line  very  short, 
ranging  at  an  angle  of  about  fifty  degrees  to  the  umbonal  axis, 
and  apparently  having  its  margins  a  little  infiecled  behind  tiie 
l)eaks;  beaks  very  prominent,  oblique,  nearly  or  (juite  terminal, 
and  strongly  incurved  ;  posterior  umbonal  slopes  subangular  near 
the  points  of  the  beaks,  but  becoming  rounded  below,  while  the 
dorsal  region  lietween  this  and  the  hinge  is  a  little  concave ;  an- 
terior umbonal  slopes,  forming  a  kind  of  ridge  that  extends,  at 
1872.] 
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while  those  below  suddenly  increase  in  size  much  more  rapidly 
than  the  others,  particularly  in  the  direction  of  the  longer  axis  of 
the  shell,  and  form  most  of  its  bulk ;  these  larger  turns,  in  large 
adult  examples,  sometimes  assuming  together  a  subcylindrical 
outline ;  the  last  or  body  whorl  comparatively  long,  subcylindrical 
or  more  or  less  oval,  and  somewhat  produced  below;  suture 
moderately  distinct,  almost  transverse  between  the  smaller  upper 
turns,  but  becoming  decidedly  more  oblique  below;  aperture  com- 
paratively small  and  narrow,  apparently'  subrhombic;  inner  lip 
much  thickened  all  the  way  up;  columella  twisted  so  as  to  form 
a  single  prominent  fold  below  the  middle  of  the  aperture.  Surface 
nearly  smooth,  or  onl}'  showing  very  obscure  lines  of  growth. 
(Outer  lip  unknown.) 

Length  of  one  of  the  largest,  most  elongated  specimens,  2.23 
inches ;  breadth,  0.87  inch ;  lengtli  of  aperture,  about  1  inch. 

This  fine  species  most  nearly  resembles  M.  Newberryi  of  Stevens, 
but  may  be  readily  distinguished  by  its  form,  the  slopes  of  the 
upper  part  of  its  spire  being  distinctly  concave,  and  the  lower 
part  convex  in  outline,  instead  of  being  evenly  and  moderately 
convex  all  the  way  down.  This  peculiarity  is  caused  by  the  sudden 
enlargement  of  the  middle  and  lower  volutions,  and  the  greater 
obliquity  of  their  spiral  curve  ;  while,  in  M,  Newberryi,  the  volu- 
tions increase  in  size  regularly,  and  have  the  same  uniform  spiral 
curve  from  the  apex  throughout  the  whole  length  of  the  spire. 
Young  examples  of  the  form  under  consideration  are  proportion- 
ately shorter,  the  elongation  being  to  a  considerable  extent  pro- 
duced by  the  obli(][uity  and  prolongation  of  the  last  two  volutions. 
These  less  elongated  younger  shells,  however,  will  be  distinguished 
from  Jf.  Netcbernji  by  the  concave  slopes  of  their  spires,  and  the 
greater  proportional  breadth  of  their  body  volutions.  This  is  also 
a  larger  and  more  robust  species  than  M.  Newberryi, 

As  none  of  the  specimens  yet  seen  have  the  outer  lip  and 
lower  part  of  the  aperture  entire,  tlie  form  of  the  aperture  cannot 
be  made  out;  and  there  may  even  be  room  for  some  little  doubt 
whether  or  not  it  is,  in  perfect  examples,  narrowed  and  produced 
into  a  canal  below.  If  this  is  the  case,  the  name  of  the  species 
should  be  Soleninrus  Klipparii,  as  it  appears  to  present  very 
nearly  the  other  cliaracters  of  the  type  of  that  group. 

•The  specific  name  is  given  in  honor  of  John  II.  Klippart,  Esq., 
of  Columbus,  Ohio,  Secretary  of  the  State  Agricultural  Society, 
1872.] 
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by  him ;  and  it  seems  to  be  equally  distinct  from  all  of  those  de- 
scribed in  this  country  and  Canada. 

The  specific  name  is  given  in  honor  of  Prof.  Edward  Orton,  of 
the  Ohio  Geological  Survey-. 

Locality  and  position, — Cincinnati  group,  at  Cincinnati,  Ohio. 
Mr.  Dyer's  collection. 

ARTICULATA. 
CRUSTACEA. 

CYTHEBE  CINCINKATIEN8I8,  Meek. 

Carapace-valves  varying  from  transversely  suboval  to  subcir- 
cular ;  moderately  and  rather  evenly  convex,  the  greatest  convex- 
ity being  in  the  central  and  anterior  regions  ;  without  any  visible 
tubercle  or  nodes ;  ventral  margins  rounded  or  semioval,  and 
but  slightly  unequal  or  thickened  ;  anterior  and  posterior  margins 
more  or  less  rounded,  the  former  being  more  broadly  rounded 
generallj'  than  the  latter;  hinge  margin  very  short,  very  slightly 
sinuous  just  behind  the  umbonos,  and  rounding  into  the  posterior 
margin  so  as  scarcely  to  produce  any  visible  angularity;  umbones, 
near  the  anterior,  a  little  tumid,  rising  very  slightly  above  the 
hinge,  and  rounding  off  regularly  into  the  anterior  margin.  Sur- 
face nearly  smooth. 

Length  of  one  of  the  larger  nearly'  circular  specimens,  0.21 
inch;  height,  0.17  inch;  convexity,  O.ll  inch.  Length  of  a  smaller 
more  oval  specimen,  0.14  inch;  height,  0.08  inch;  convexit}',  0.07 
inch. 

This  species  seems  to  vary  a  good  deal  in  form,  some  specimens 
being,  as  the  above  measurements  indicate,  proportionally  higher, 
and  thus  presenting  a  more  rounded  outline.  It  is  possible  that 
these  forms  maj'  belong  to  two  distinct  species;  but,  with  the  spe- 
cimens 3'et  accessible  for  stud}*,  1  have  not  felt  warranted  in  sepa- 
rating them. 

Locality  and  position, — Cincinnati  group,  at  Cincinnati,  Ohio. 
Mr.  Dyer's  collection. 

The  following  interestins:  Crustacea  were  discovered  bv  Prof. 

Oct  V 

Frank  H.  Bradley,  of  Knoxville,  Tennessee,  at  the  base  of  the 
Waverley  grou[>,  at  Danville,  Kentucky.  As  the  same  species 
will  doubtless  yet  be  found  at  this  horizon  in  Ohio,  they  are  here 
1872.] 
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Dr.  S.  I.  Smith,  of  that  city,  and  himself,  concur  in  the  opinion 
that  they  do  not  properly  belong  to  the  same  genus  as  the  tj^pical 
forms  of  Ceraiiocaris, 

The  differences  to  which  I  have  alluded  consist,  first,  in  the 
form  of  the  carapace-valves,  which,  instead  of  being  truncated,  with 
a  nearly  straight  outline  from  below  forward  and  upward,  are 
truncated  from  above  forward  and  downward,  with  a  profoundly 
ginuous  outline^  the  sinus  being  directed  forward  and  upward, 
while  the  posterior  extremity  of  the  dorsal  margin  is  produced, 
pointed,  and  curved  downward.  Again,  they  show  a  peculiar 
flexure  of  the  ventral  margin,  so  as  to  form  a  kind  of  linear 
carina.  In  the  species  Bradleyi^  this  margin  is  always  inflected 
along  this  line,  at  an  acute  angle  inward  and  upward ;  while  in 
the  species  elytroides^  it  is  less  strongly  deflected,  though  the 
linear  carina  is  equally  well  defined,  and  sometimes  minutely 
crenated.  This  species  also  shows  another  minutely  crcnated, 
obscurely  defined  carina  below  the  dorsal  margin,  and  would 
therefore  bear  some  resemblance  to  Diihxjrocaris^  in  this  respects 
but  otherwise,  particularly  in  form,  its  carapace-valves  are  quite 
different  from  those  of  that  type. 

It  is  also  worthy  of  note,  that  none  of  the  several  specimens 
of  these  species  show  any  traces  of  the  ocular  spot  or  tubercle, 
C0D8tantl3'  seen  in  the  typical  species  of  Ceratiocaris ;  and  that 
they  show  a  clean,  smooth  outline  to  the  dorsal  margins  of  the 
carapace-valves,  indicating  that  they  were  only  united  by  a  mem- 
brane; while  those  of  Ceratiocaris  were  supposed  by  Prof. 
McCoy  to  be  anchylosed,  and  rigidly  united  at  a  fixed  angle 
along  the  dorsal  margin. 

I  have  no  doubt  in  regard  to  the  importance  of  some,  if  not  all, 
of  these  points  of  difterence,  but,  knowing  how  slow  many  geolo- 
gists (who  are  generally  far  behind  zoologists  in  the  discrimination 
of  genera)  are  to  accept  such  divisions,  I  have  merely  distinguished 
these  species  for  the  present,  as  belonging  to  a  subgenus  of  Cera- 
tiocar\8^  under  the  name  Colpocaris^  in  allusion  to  the  sinus  of 
the  posterior  margin. 

Locality  and  position, — Hase  of  the  Waverley  group,  at  Dan- 
ville, Kentucky.     Prof.  Bradley -s  collection. 
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CEBATI0CABI8  (80LEN0CABIS)  8TSI0ATA,  Meek. 

Carapace-valves  narrow,  and  elongated,  rather  convex,  with 
length  about  four  times  the  height ;  dorsal  and  ventral  margins 
nearly  straight  and  parallel,  anterior  extremity  very  narrowly 
rounded,  being  most  prominent  at  the  middle;  posterior  end  very 
obliquely  truncated  from  below  backward  and  upward  so  as  to 
impart  a  more  or  less  angular  or  pointed  character  to  the  poste- 
rior dorsal  extremitj',  which,  however,  is  not  curved.  Surface  of 
internal  cast  showing  rather  well-defined  marks  of  growth  parallel 
to  the  margins ;  while  moulds  of  the  exterior  show  impressions 
of  coarse,  more  or  less  anastomosing,  longitudinal  strite,  that  do 
not  curve  exactly  parallel  to  the  free  margins,  particularly  of  the 
ends.    No  ocular  spot  or  tubercle  visible. 

Length,  1.24  inch;  height,  about  0.30  inch;  convexity,  about 
0.25  inch. 

I  did  not  submit  this  form  to  Professor  Dana,  but  as  it  differs 
quite  as  materially  (though  in  other  respects)  from  Ceratiocaria 
as  those  I  sent  to  him  do,  and  as  widely,  or  even  more  widely, 
from  those  I  sent  than  the  latter  do  from  Ceratwcaris  proper,  I 
have  ventured  to  suggest  for  it  at  least  a  subgeneric  name,  Soleno- 
caris.  It  shows  no  traces  of  ocular  spots,  and  merely  has  the 
posterior  end  subtruncated  obliquely  backward  from  below,  with- 
out any  traces  of  a  sinus.  At  a  first  glance,  it  looks  like  the 
valves  of  a  narrow  bivalve  mollusk ;  but  its  sculpturing  is  de- 
cidedly of  crustacean  t3'pe,  being  like  that  of  some  species  of  Cera- 
fiocaris. 

Locality  and  position. — Same  as  preceding. 

ABCHJEOCABIS  VEBMIFOBMIS,  Meek. 

The  specimens  of  this  fossil  yet  known  are  too  imperfect  to  be 
systematically  characterized,  but  they  may  be  described,  in  a 
general  way,  as  follows;  the  description  being  intended  to  apply 
to  a  side  view  of  individuals  as  seen  more  or  less  compressed 
laterally  in  concretions. 

Cephalothorax  or  head,  about  equalling  the  length  of  the  first 
three  and  a  half  of  the  body  segments  behind  it ;  subtrigonal  in 
form,  being  somewhat  pointed  in  front,  with  the  posterior  margin 
wider  and  obliquely  truncated  from  above  backward  and  down- 
ward, so  as  to  give  more  or  less  angnlarit}'  to  the  posterior  basal 
extremity;  basal  margin  apparently  with  a  kind  of  ridge  or  fold 
1872.] 
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The  following  reports  were  read,  and  referred  to  the  Publica- 
tion Committee : — 

THE  LIBRARIAN'S  REPORT. 

The  Librarian  respectfully  reports  that  the  number  of  addi- 
tions to  the  library  from  January  to  December,  1871,  inclusive, 
amounts  to  1236. 

Of  these  165  were  volumes,  1060  pamphlets  and  parts  of  peri- 
odicals, and  11  maps  and  charts.  They  were  derived  froiti  the 
following  sources: — 

Societies  462,  Editors  206,  Wilson  Fund  94,  Authors  92,  Pub- 
lisliers  60,  Dr.  II.  C.  Wood  31,  Isaac  Lea  28,  Norwegian  Govern- 
ment 18,  Secretary  of  Treasury  15,  Geological  Survey  of  Sweden 
12,  Government  of  Chile  8,  Geological  Survey  of  Italy  7,  Geolo- 
gical Survey  of  India  5,  Thos.  Meehan  5,  J.  B.  Lawes  5,  Minister 
of  Public  Works  in  France  5,  J.  S.  NeVberry  3,  T.  Guilford 
Smith  2,  Smithsonian  Institution  2,  Chief  of  Engineers  U.S.A. 
2,  Dep.  of  Interior  2,  Dr.  Jos.  Lcidy  1,  Dr.  II.  C.  Chapman  1, 
Col.  Jas.  Greer  1,  Jos.  Jcancs  1,  P.  P.  Carpenter  1,  Commis- 
sioner of  Fisheries  1,  D.  F.  Boyd  1.  85  were  purchased  and  80 
presented  through  the  Conchological  Section. 

These  additions  were  distributed  to  the  different  departments 
of  the  library  as  follows:  Journals  761,  Geology  80,  Bibliography 
92,  Eutomologj*  47,  History  and  Statistics  45,  Conchology  39, 
General  Natural  Uistorj'  25,  Ornithology  11,  Ichthyology  9,  Phy- 
sical Science  8,  Botany  7,  Anatomj'  and  Physiology  7,  Helmin- 
thology  7,  Agriculture  6,  Mineralogy  6,  Voyages  and  Travels  2, 
Medicine  2,  Chemistrj-  1,  Mammalogy  1.  251  volumes  have  been 
bound. 

During  the  year  the  revised  and  numbered  catalogue  of  the 
Conchological  Department  has  been  completed,  and  is  now  in  the 
hands  of  the  binder. 

Thirty-two  applications  for  books  wanting  in  the  library  wore 
made  by  means  of  the  blanks  provided  for  the  use  of  mcmberR. 
Fourteen  of  the  required  works  have  Ijeen  received,  and  llie  others 
have  l)ecn  ordered. 

Estimating  the  number  of  volumes  formed  by  the  pamphlets 
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&nd  periodicals  received  during  the  last  two  years,  the  whole 
nuoibei-  of  volumes  uow  in  the  library  is  22,693. 
All  of  which  is  respectfully  submitted, 

Edwakd  J.  NoLAK,  Librarian. 


REPORT  OF  THE  CURATORS. 

The  donations  to  the  Museum  of  the  Academy  during  the  year 
are  as  follows: — 

Vertebrates. — A  fine  specimen  of  n  Manatee,  Manalua  laiiroa- 
Iris,  from  St.  Domingo,  was  presented  by  Mr.  William  M.  Gabb.  It 
has  been  mounted,  and  now  occupies  s.  place  in  the  museum.  We 
may  also  state  that  the  Sea  lion,  ^umetopias  Sletleri,  from  Cali- 
fornia, preseuted  last  year  by  Ocorge  Davidson,  has  also  been  pre- 
pared and  placed  in  the  museum. 

Mr.  B.  A.  Hoopes  presented  a  liybrid  between  the  domestic 
Brahma  cock  and  the  Guinea  fowl,  raised  by  himself.  A  peculiar 
variety  of  the  Berniclh  canadensis,  from  Indiana,  was  presented 
by  Gen.  L.  E.  Yorlce,  of  Cincinnati,  Ohio.  A  parrot  and  a  toucan 
were  presented  by  Miss  LeClair,  and  a  Snow  Bunting  from  Alaska, 
by  S.  R.  Roberts. 

A  collection  of  fl^es,  in  eighteen  jars,  from  St.  Domingo,  was 
presented  by  William  Gabb;  a  collection,  in  eight  jars,  from  the 
Delaware  river,  by  Dr.  C.  Arrott,  and  a  Hippocampus,  by  W.  A. 
H.  Allen,  TJ.S.N. 
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tera,  from  Texas,  bj  Dr.  G.  Lincecum  ;  and  a  small  collection  of 
coleoptera,  by  J.  R.  Willis,  of  Halifax,  N.  S. 

The  spaTvn  of  a  moUusk  from  the  Pacific  was  presented  by  Dr. 
Geo.  Davidson,  and  a  specimen  of  Pheronema  Orayi^  by  W.  Savillc 
Kent. 

Osteological^  Ethnological^  and  Miscellaneous  Specimens, — A 
well-preserved  mummy  from  near  Ancon,  Peru,  was  presented  by 
Mr.  Edm.  W.  Sartori.  Two  skulls  of  Caciques,  of  the  Peguenche 
tribe,  of  Chili,  were  presented  by  Dr.  S.  Wier  Mitchell.  The 
skull  of  a  Flat-head,  from  Washington  Territory,  was  presented 
by  Dr.  J.  M.  KoUick.  The  skull  of  a  W^alrus,  from  Sable  Island, 
N.  S.,  was  presented  by  J.  11  Willis,  of  Halifax,  N.  S. 

The  following  specimens  were  also  received :  A  shark's  jaws, 
from  Capt.  Westcott,  U.S.N. ;  the  dermal  covering  of  a  large  Alli- 
gator Gar,  from  Mr.  Swaim ;  three  ancient  stone  hammers  from 
the  copper  region  of  Keweenaw  Pt.,  L.  S.,from  Francis  R.Abbott; 
a  section  of  a  birch  tree,  fifteen  inches  in  diameter,  cut  by  beavers, 
from  Keweenaw  Pt.,  L.  S.,  from  B.  A.  Hoopes ;  and  the  fangs  of  a 
large  Rattlesnake  from  California,  from  Prof.  A.  Du  Bois. 

Dr.  n.  C.  Yarrow  presented  a  small  collection  of  shells,  bones, 
and  fragments  of  pottery  from  ancient  shell  heaps  on  Hawkinses 
Island,  N.  C. 

Fossils. — Dr.  J.  Van  A.  Carter  and  Dr.  Joseph  K.  Corson, 
U.S.A.,  of  Fort  Bridger,  W^yoming,  presented  a  collection  of  re- 
mains of  extinct  mammals,  crocodilians,  and  clielonians,  and  some 
shells,  from  an  early  tertiary  deposit  of  Wyoming.  These  remains 
pertain  to  species  described  during  the  3'ear  in  the  Proceedings 
of  the  Academy.  Dr.  Showaltor  presented  a  large  portion  of  the 
skeleton,  including  the  skull  of  Clidastea  iguanavus^  from  the 
cretaceous  formation  of  Alabama.  Dr.  Isaac  Lea  presented  a 
portion  of  the  lower  jaw  of  lihinoceros  tichorhinus^  and  a  molar 
of  Elephas  primigenius  from  near  Florence,  Italj'.  Mr.  S.  R. 
Rolierts  presente^l  a  small  collection  of  mosasauroid  remains  from 
Kansas.  There  were  also  presented  the  following :  Six  fossils,  by 
J.  W.  Queen ;  five  by  Mrs.  K.  Hoffman  ;  two  by  T.  Guilford  Smith; 
three  by  Thomas  Meehan;  two  b}'  Dr.  II.  C.  Chapman;  two  by 
Lotta  Town  ;  one  by  Guy  Bryan  ;  one  by  C.  S.  Westcott ;  one  by 
C.  S.  Dement ;  one  by  Mr.  Castor ;  and  one  by  an  unknown  donor. 

Plants. — Sixt^'-seven  species  of  Mexican  plants  were  presented 
by  C.  Mohr,  of  Mobile.     A  collection  of  plants  from  the  vicinity 
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RECORDING  SECRETARY'S  REPORT. 

The  Recording  Secretary  would  respectfully  report  that,  during 
the  3'ear  ending  November  30th,  1871,  there  have  been  elected 
thirty-five  members  and  ei<rht  correspondents. 

The  announcement  has  been  made  of  the  death  of  the  following 
members  and  correspodents: — 

Four  members,  namely:  Dr.  Charles  M.  Wetherill,  Benjamin 
Marshall,  William  P.  Turnbull,  Stephen  Morris,  Esq. 

Six  correspondents,  namely:  Wilhelm  Hitter  von  Haidinger, 
Prof.  E.  E.  Adams,  D.D.,  F.  F.  Cavada,  Mr.  J.  J.  Cohen,  Prof. 
Constant  Dumeril,  Dr.  John  Edward  llolbrook. 

The  number  of  papers  contributed  and  onlored  to  be  printed 
in  the  Proceedings  of  the  Academy  during  the  3'ear,  has  been 
nineteen,  as  follows: — 


Prof.  L.  B.  Buckley 1 


Prof.  F.  B.  Meek 3 


Robert  Ridgway IT.  Merliai\ 1 

Elliott  Cones,  M.D 2  '  Edwanl  D.  Cope 2 

Prof  A.  Newton 1  j  Prof.  C.  Thomas 1 

Isaac  Lea,  LL.D 2  ;  J.  A.  Ogden 1 

T.  Hale  Streets 2    (I.  N.  Lawrence 1 

Theodore  D.  Rand     .     .     .     .1. 

All  of  which  is  respectfully  submitted, 

Samuel  IL  Howell, 

Record iiuj  Secretary. 


REPORT  OF  RECORDER  OF  MICROSCOPICAL  AND 

BIOLOCJICAL  SECTION. 

Extract  from  the  Minntes  of  the  Biological  and  Microscopical  Section  at  the 
meeting  held  December  4th,  1K71. 

"The  Repoi-t  of  the  Recorder  being  in  order,  it  was  called  for, 
and  after  being  read  wiis,  (»ii  motion  of  Dr.  T^'son,  adopted  and 
directetl  to  be  tninsinitted  to  the  Academy  at  its  approaching 
annual  meeting,  as  the  Report  of  the  Section,"  to  wit: — 

In  accordance  with  that  regulation  of  the  Section  which  recinires 
the  Recorder  to  lay  before  you  a  written  report  of  the  transac- 
tions during  the  year  in  our  department,  1  have  the  honor  to  sub- 
mit the  following  summary  of  scientific  labor  accomplished  within 
the  past  twelve  months  ;  and  whilst  it  is  iucontestably  true  that 
1872.]  PART  III.— 23 
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this  exhibit  cannot  compare  favorably  with  those  of  other  like 
periods,  it  must,  I  think,  be  admitted  that  evidence  is  thereby 
afforded  of  an  earnest  determination  to  keep  alive  Bome  interest 
in  the  study  of  mioroacopy. 

Valuable  douations  have  been  IVom  time  to  time  received  from 
Dr.  J.  J.  Woodward,  of  the  Surgeon-General's  Offlce,  at  Washing- 
ton, consisting  of  specimens  of  his  admirable  micro-photographs 
of  bistologicnl  preparations,  test  objects  from  the  DiatomacCK, 
&C.  &c. 

Among  the  more  important  contributions  laid  before  the  de- 
partment may  be  mentioned  one  from  Dr.  James  Tyson,  on  a 
method  of  demonstrating  the  reversal  of  light  and  shade  oc- 
curring in  the  red  blood-corpuscles  under  microscopical  examina- 
tion, which  was  subsequently  printed  in  the  Philadelphia  Medical 
Times.  One  from  Dr.  J.  H.  McQuillcn,  upon  a  remarkable  ex- 
ample of  hypertrophy  of  the  root  of  a  tooth,  the  specimen  being 
first  exhibited  to  the  members  in  its  natural  state,  and  its  con. 
struction  being  afterwards  demonstrated  by  carefully  prepared 
and  mounted  sections.  Another  from  the  same  gentleman  on  im- 
perfections in  the  enamel  of  teeth,  producing  microscopical  fis- 
sures which  constitute<l  predisposing  causesof  caries,  his  remarks 
being  published  in  the  Sfedivat  Times  and  Dental  Cosmos,  and 
Bubaftquently  reprinted  in  the  London  Microscopical  Journal.  An 
interesting  contribution  (also  illustrated  by  specimens)  upon  in- 
termittent biematnria,  from  Dr.  James  Tyson,  which  likewise  ap- 
peared in  the  Medical   Times,  and  was  republished  by  various 
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may  serve  as  a  subject  for  discussion,  ^nd  render  the  proceedings 
of  sufficient  value  and  interest  to  secure  tlie  general  attendance  of 
our  own  members  as  well  as  of  other  scientific  men. 

Jos.  G.  Richardson,  Recorder. 


REPORTS  OF  THE  CONCIIOLOGICAL  SECTION. 

RECORDER'S  REPORT. 

The  Recorder  would  respectfully  report,  that  during  the  past 
year  there  have  been  elected  three  correspondents. 

The  deaths  of  the  following  members  and  correspondents  have 
been  announced:  Charles  W.  Peale,  member,  October  5th  ;  M.  de 
la  Saussaj-e,  Bordeaux,  correspondent,  October  5th ;  F.  F.  Cavada, 
Cuba. 

Twenty  papers  have  been  accepted  for  publication,  by  the  fol- 
lowing authors :  W.  Harper  Pease,  6 ;  Wm.  H.  Dall,  4 ;  Bland  and 
Binney,  4 ;  Geo.  W.  Tryon,  Jr.,  3 ;  R.  E.  C.  Stearns,  2 ;  F.  B. 
Meek,  1. 

Appended  is  a  list  of  the  correspondents  elected  during  1871. 

Respectfully  submitted  by 

S.  R.  Roberts,  Recorder. 

Correspondents  elected  in  1871 : — 

February  2d.    II.  E.  Van  Rijgersma,  St.  Martins,  West  Indies. 

"         "      G.  Ncvill,  Calcutta,  India. 
April  6th.     Hugh  Ncvill,  Point  de  Galle,  Ceylon. 


CORRESPONDING  SECRETARY'S  REPORT. 

To  the    Conchological    Section  of  tlic    Academy  of  Natural  Sciences, 
Philadelphia : — 

The  Corresponding  Secretary  would  respectfully  report  that 
letters  have  been  written  as  follows,  viz. : — 
Feb,  3.— To  Hugh  Ncvill,  Galle,  Ceylon. 

To  Dr.  II.  E.  Van  Rijgersma,  St.  Martins,  W.  I.. 
And  letters  have  been  received  as  follows,  viz.: — 
March  14. — From  Albany  Hancock. 
March  20 — From  H.  E.  Van  Rijgersma. 
July  15.— From  Dr.  Fred'k  Stolizka. 
Nov.  3 — From  New  York  Lyceum  of  Natural  History. 
Smithsonian  Institution,  four  letters. 
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Andrew  J.  Garrett,  of  Papeiti,  Tahiti.    One  hundred  and  fifty- 
four  land,  fresh-water,  and  marine  shells  of  Polynesia,  including 

types  of  many  new  species. 
S.  S.  Haldeman.     Nautilus  umibilicalusj  List. 
J.  GwYNN  Jeffreys.     Fusus  Bernicensis^  King ;  Lima  excavatOn 

Chem.,  and  eighteen  other  species  of  rare  marine  mollusca  from 

Norway  and  Great  Britain. 
Dr.  Samuel  Lewis,  through  W.  L.  Mactier.    Eggs  of  Bulimus 

hstmastoma, 
W.  Harper  Pease.     Thirty-six  species  of  land  and  marine  shells 

from  the  Pacific  Islands. 
Samuel  Powel.    Egg-cases  of  Fusus  Islandicus^  from  Newport, 

R.L 
J.  H.  Redfield.    Eleven  species  of  Marginella^  mostly  new  to 

the  collection ;  also  twenty  species  of  bivalve  mollusca^  new  to 

the  collection. 
8.  R.  Roberts.     Four  species  of  Clausilia  and  one  species  of 

BulimuSy  from  Greece. 
T.  Hale  Streets.    Bulimus  Poicisianus^  from  Isthmus  of  Te- 

haun  tepee. 
Geo.  W.  Tryon,  Jr.    Twenty  species  of  bivalve  mollusca  new  to 

the  collection. 
Dr.  H.  C.  Yarrow.   Numerous  specimens  of  Lingula  pyramidata^ 

Stimp.,  in  alcohol.     One  hundred  and  fourteen  species  of  shells 

from  Beaufort,  N.  C. 
Wm.  S.  Vaux.     Twenty-seven  species  of  Cyprsea^  Ovulum^  and 

Solen  new  to  the  collection. 

One  hundred  species,  numerous  specimens  of  shells  from 
Panama,  including  a  numl>er  of  species  in  alcohol,  and  fifty-six 
species  from  the  coast  of  Nicar»igua  were  presented  by  the  sub- 
scribers to  the  McNeill  Expedition  to  Central  America. 

Eighty-five  species  of  Polynesian  mollusca,  principall}*  new, 
collected  by  the  Godeffroy  Natural  History  Expedition,  were  pur- 
chased, together  with  thirty  specios  of  bivalve  mollusca,  new  to 
the  collection,  and  selected  by  the  Rev.  Dr.  Beadle  during  his 
recent  visit  to  London. 

During  the  year  the  Committee  on  the  Arranjremtnt  of  the 
Cabinet,  consisting  of  Messrs.  Parker,  Hassler,  Roberts,  Tryon, 
and  Nolan,  has  cleaned,  mounted,  and  labelled  6881  specimens  in 
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1898  traya.  This  includes  the  Cardiidas,  Lucinidas.  Oiamidm, 
Pelricolida,  Melanidm,  Tridacnidae,  Terebralulida,  North  Ameri- 
can ffelices,  and  Corbiculadte  in  part.  The  cnrrent  additions  to 
the  families  already  arranged  haTe'also  been  moiiDted  and  placed 
■  in  the  cases  as  soon  as  received. 

The  sale  of  duplicate  specimens  has  fbmished  sufficient  ftands 
for  the  purchase  of  about  sixty  additional  drawers,  which  have 
been  procured  and  placed  in  the  museum. 

The  total  number  of  species  moanted  and  arranged  to  date  is 
4031 ;  number  of  trays  and  labels  prepared,  T169;  total  number 
of  specimens  prepared  and  monnted,  20,941. 

All  of  which  is  respectfully  submitted, 

Edward  J.  Nolan,  Conservator. 

The  election  of  Officers  for  the  ensuing  year  was  held,  in  ac- 
cordance with  the  By-laws,  with  the  following  result: — 

President  .         .         .     W.  S.  W.  Ruschonberger,  M.D. 

VicetPressidenli       .        .    Wm.  S.  Taux. 

Joa.  Carson,  M.D. 
Recording  Secretary       .    Samuel  B.  Howell,  M.D. 
Corresponding  Secretary     Edward  D.  Cope. 
Librarian  .  Edward  J.  Nolan,  M.D. 

CuratorB  .        .        .    Joseph  Leidy,  M.D. 

Wm.  S.  Vaux. 
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ELECTIONS  FOR  1871. 

The  following  Members  and  Correspondents  of  the  Academy  of  Xatoral 
Sdencet  have  been  elected  during  the  year  1871 : — 

MEMBERS. 

February  28. — Henry  T.  Peck,  Archibald  Mclntyre,  John 
McLaughlin,  Lewis  Thompson,  George  Thompson,  Bachel  L. 
Bodley,  Lt.  Clarence  Edward  Dntton,  U.S.A.,  S.  J.  W.  Mintzer, 
M.D.,  Elizabeth  Shreve,  J.  B.  White,  M.D.,  Charles  C.  Phillips, 
Richard  Morris  Smith,  T.  Warren  O'NeU,  Charles  T.  Yerkes,  Jr., 
Caleb  Crcsson,  Wm.  P.  Jenks. 

March  28 — Gustavus  A.  Nicholls,  J.  Price  Wetherill. 

April  26. — B.  F.  Quimby,  A.  Crawford  Coates. 

May  30. — Wm.  Campbell  Gatzmer,  Samuel  P.  Wetherill. 

June  27. — Frederick  W.  Endlich,  Edward  K.  Williams,  Fred- 
erick Gutekunst. 

November  28. — Richard  Day,  Thomas  E.  Parke,  M.D.,  Commo- 
dore J.  P.  Gillis,  U.S.X.,  Samuel  W.  Pennypacker,  Richard  A. 
Lewis,  W.  Grier  Ilibler,  Louis  Stilld,  M.D.,  James  A.  Ogden,  Ro- 
land G.  Curtin,  M.D.,  Allen  Shrj-ock. 

December  26. — A.  L.  Gihon,  M.D.,  U.S.X.,  Andrew  H.  Miller. 

CORRESPONDENTS. 

February  28. — S.  B.  Buckley,  of  Austin,  Texas. 

March  28. — Hon.  H.  Nevill,  of  Gallee,  Ceylon;  John  Hanxweli, 
of  Pebas,  Equador. 

June  27. — Gen.  L.  E.  Yorke,  of  Cincinnati,  Ohio. 

November  28; — Dr.  J.  Van  A.  Carter,  of  Fort  Bridger,  Wyom- 
ing; Dr.  Joseph  K.  Corson,  U.S.A.;  Prof.  W.  C.  Kerr,  of  Ral- 
eigh, N.  C;  George  Stcwardson  Brad^',  of  Sunderland,  England. 
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June. — Die  Eonigliche  Gesellschaft  der  Wissenschaften  zn  Gottingen, 
acknowledging  receipt  of  publications. 

Naturforechende  Gesellschaft  zu  Halle  a.  d.  S. ;  with  publications,  and 
acknowledging  receipt  of  publications. 

Die  Kaiserliche  Akademie  der  Wissenschaften,  Wien ;  with  publications. 

July. — A.  8.  Herschel,  announcing  the  death  of  Sir  John  Herschel. 
Smithsonian  Institution ; 
Essex  Institute ; 

American  Geographical  and  Statistical  Society;  each  acknowledging 
receipt  of  publications. 

^tf^tM<.~Die  Konigl.  bohmische  Gesellschaft  der  Wissenschaften,  Prag ; 

Becretar  des  Nassauischen  Vereins  fiir  Naturkunde,  Wiesbaden ;  acknow- 
ledging receipt  of  publications. 

UniTcrsidad  de  Chile  ; 

Pra  Museets  Direction,  Bergen  ; 

Der  Naturforscher  Verein  zu  Kiga ;  with  publications. 

G.  Burmeister,  forwarding  Anales  del  Museo  Publico  de  Buenos  Aires. 

Madame  Claparedc,  announcing  death  of  Edward  Claparede. 

The  Society  of  Natural  and  Physical  Science,  Leavenworth,  asking  for 
copy  of  Constitution  and  By-Laws  cf  the  Academy. 

Consulat  du  Grece,  Now  York,  regarding  package  sent. 

Archivio  per  TAntropologia  E  La  Einologia,  projiosing  exchanges. 

SfpUmbfr. — Fra  Museets  Direction,  Bergen  ; 

Naturhistorischer  Verein  der  preu>&ischen  Rheinlande  und  Weatphalens. 
Bonn ; 

Geological  Survey  of  India,  Calcutta ; 

Die  Naturforschende  Gesellschaft,  Freiburg;  acknowledging  receipt  of 
publications. 

Real  Observatorio  do  Madrid  ; 

Geological  Sur^'ey  of  India,  Calcutta  ; 

Die  Natur^issenschaftliehe  Gesellschaft  zu  Chemnitz ; 

Italian  Society  of  Natural  Sciences,  Milan  ; 

Soci^'tedes  Sciences  de  Finlande  ;  with  publications. 

Der  Naturforschende  Verein  in  Brunn,  acknowledging  receipt  of  publi- 
cations, and  forwarding  others  in  return. 

Hugh  Nevill,  acknowledging  receipt  of  notice  of  election  as  correspon- 
dent. 

October. — Naturforschende  (Jesellsehaft  in  Emden  ; 

Der  Naturwissenschafiliehe  Verein  fiir  das  Fiirbtenthum  Liineburg  ;  each 
acknowletlging  receipt  of  publications. 

William  Garley,  regarding  fo>sils. 

Prof  Gpgonbauer,  .Jena ; 

Societe  Linneenne  de  Bordeaux ;  with  (mblications,  and  acknowledging 
receipt  of  others. 

Die  Kaiserliche  Akademie  der  Wissenschaften,  Wein,  with  publications. 
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DONATIONS  TO  THE  LIBRARY,  1871. 

JOURNALS  AND  PERIODICALS. 

NORWAY. 

Bergen.    Sondre  Bergenhus  Amtsfonnandskabs  Forhandlingar  i  Aaret 

1867-70.    From  the  Bergen  Museum. 
Christiania.    Forhandlinger  i  VidenskabsSelskabet.    Aar  1869-70.   From 

the  Society. 
Det  K.  Noreke  Frederiks  Universitets  Aarsberetning  for  Aaret  1869- 

70.    From  the  University. 
Nyt  Magazin  for  Naturvidenskabemes.    7de  Binds,  2et  Heile ;  8de 

Binds,  8e  Hefle.     From  tlie  editors. 
Den  Norske  Turistforenings  Arbog  for  1870.     From  the  Society. 
Norsk  Meteorologisk  Aarbog  for  1809,  3die  Aargang,  1870.    From  the 

Meteorologiskc  Instituut. 
Det  Norske  Meteorologiskc  Instituuts  Storm- Atlas,  1870.    From  the 

Institute. 

DENMARK. 

Copenhagen.    Videnskabemes   Mcddelclser  fra    Naturhistorisk  Forcning 

for  Aaret,  1870,  No.  12-2R.     From  the  Society. 
Oversijjt  over  det  K.  D.  Videnskabemes  Selskabs  Forhandlinger  og 

dets  Medlemers  Arbeider  i  Aaret,  1870,  Nos.  2-3  ;  1871,  No.  1.   From 

the  Society. 
Videnskabemes  Selskab  Skrifter,  5  Raekke,  Naturvid,  og  Mathem. 

Afd.    9  Bd.  II.  III.  and  IV.    From  the  Society. 

HOLLAND. 

Leeuwarden.    Nederlandsch  Kmidkundig  Archief.    Vijde  Deel,  Vierde 
Stuk,  1870.     From  the  editors. 

RUSSIA. 

Dorpat.     Archiv  fiir  die  Naturkunde  Liv-Ehst  und  Kurlands.     Iste  Series, 

6er  Band,  Iste  Lief.    2e  seric;  7er  Band,  2c  Lief.  1870.     From  the 

Publisliing  Society. 
Sitzungsberichte  der  Dori>ater  Naturforscher  Gesellschafl,    8er  Band, 

Iste  Ileft.     From  the  Society. 
HeUingfors,  Acta  Socictatis  Scientiarum  Fennicae.     Tomus  IX.      1871. 

From  the  Society. 
Moscow.     Bulletin  de  la  Society*  Imp<»nale  des  Naturalistes  de  Moscou. 

Ann^e,  1870,  No.  2.     From  the  Society. 
St.  Petersburg.     Horse  Societatis  Entomologicn?  Rossica?.     Tome  VI.,  No. 

8  and  supplement ;  Tome  VII.,  Nos.  1-3  ;  Tome  VIII.,  No  1.     From 

the  Society. 
M^moires  de  TAcad^jmie  Iinp^irialc  des  Sciences.    7e  Seric.    Tome 

XVI.,  Nos.  1-8.     From  the  Academy. 
Bulletin  de  TAcad^'mie  Imp^riale  des  Sciences.     Tome  XV.,  Noa,  3-5 ; 

Tome  XVI.,  No.  1,  1871.    From  the  Society, 
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Frankfurt,  A.  M.    Bericbt  uber  die  Senckenbenriscfae  Xamilbrsciic&de  Gt- 
aellscliaft,  1869-70.    From  the  Societj. 
Abhandlan^en,  heraosgejjeben  Ton  der  Senckenbergiscfcen  ysrcrfr-r- 
scenden  Gesellschatt.     Ten  Bandes,  Ses  und  4c*  Hd!!    Frcci  ihe  So- 
ciety. 
Der  Zoologische  Garten.    XI.  Jahrg..  Xo*.  7-12 ;  XIL  Jahrr-  Xas. 
3-6.     From  the  editor. 
Freiburg,  J.  B.     Berichte  uber  die  Verhandlnnzen  der  Xiturforsibeaiea 

Gesellschaft.     Heft  III.  and  IV..  1S70.     From  the  S«r.r'T. 
Gdttingen.     Xachricbten  von  der  K.  Gesellschaft  dtr  Wise.r- «-:  Lifr^-a  rz-i 
der  Georg-Augusls  Universitat  ans  dem  Jahre,  1S70.     Tt-.^z.  il*  S»> 
ciety. 
Halle.     Abhandlungen  der  Xaturforscbenden  Geseilschaf^.     ll^n  TU^-ies, 

-   2e8  Heft;  12en  Bandes.  les  und  2e*  Heft.     From  the  Sc*?lr:j. 
Hannover.     Zwanzigster  JahresbericUt  der  Xatmhia^orichen  Gt^ellsciAfL 

1871.     From  the  Society. 
Heidelbere.    Yerhandluniren  dcs  Xatorhistorisch-lfedidnische*:  T^rTiz*. 

5er  Band.     From  tiie  Society. 
Karten.     Jahrbuch  des  Xaturhistorischen  Landesmnseinn.    t  a=.i  5»  HtfL 

From  the  Society. 
Leipzig.     Zeitschrift  fiir  Wissenschafiliche  Z*-<i!ozie.     Vol*.  12-  IS.  14.  IT*, 
and  21  er  Band.  le&-3es  Hft^.     Purchase  1. 
Jahrbuch   fur  Wisst-nschaftliche   Botanik.     ITer  Ba:i-i.  4*rs  H** :  I* 

Band,  les  and  2os  Heft.     Purchased. 
Jenaische  Zeitschrift  fiir  Mt^dicin  und  XatunriasensctafiL    fer  Bari. 

1-4  Heft.     From  the  Publi^hin::  S^^-ci^ty. 
Archiv  fiir  Anatomie.  Phv>iolojip.  unl   Witj^nvliAfLicLe   M*'i*»:ir- 

1869,  Xo.  I.  to  ISTl,  Xo.'H.     Pur-  L i^-l 

Journal  fiir  Omitholojie.     XVIII.  JiLrj..  HeA  IV.  \o  XIX.  Jilrr  . 

Heft  III.     Purchasf-rl. 
Berichte  iiber  die  V<Thfindlunzen  il^r  K.  S.  Gesr^llv.Lif;   :-:r  "^"rr?^-- 

schafien.      Mathemntisch-Phy^is^-h*:    Clause,    1*^7.    Xcf*.   II  — IV   : 

1870,  Xos.  I.  and  II.     From  the  S«':e:y. 

Abhandlungen  of  iht-  same.    IX  Band.  Xcfi.  IV.  ani  V..  I-IX*.    Fnc 

the  Society. 

Nonich.    Sitzun^rsberichtt-  der  Math. — PhT?..  r!a-?^   i-r  K.  B.  AkiifTL:* 

der  Wissenschaften.     1<70.  II.  Heft,  'l-l ;  !-7I.  Hrf:  I.  izi  U    Fr-ja 

the  Society. 

Nenbrandenburg.     Archiv  des  Vereins  der  Freusde  der  Xii-rjit-rfilf'.i'e 

in  Meklenbur^.     24  Jahr.     From  the  Sr>c:tty. 
Pesth.     Magyar  Tudom.  Akademrai  Almanach,  i^*-T»'».    Fji-tl  :L*  So- 
cietv. 
A.    yi.   T.    Akademia    Erkonyvei   Tijenhanr^iik  Ko'.*:'.     I    a:>i  IV. 

Darati.     From  tlie  Socivty. 
Mathematikai   es   TemH-^Z'-ttTidoiD'^nyi  KOzlemezy^k  rr/z.^'.tr.'zr/jLi  & 
huzai   viskonyokra.     Ki:idja  A.  M.  T.  Aka'irz.:*.     V.  K'Xr'i  It^ 
From  the  Society. 
A.  M.  T.  Akad.   Ertesftujo.  Mas^^Jik  ETfo:Tani  !2  SzAii  li^v-V*^. 

yedik  Evfolyam.  11  Szam  l^VK     Fr^'TTj  'L'*  r'^-.if^'y. 
Ertezesek  a  TermeszHtudrimanvi  0?zt;i*v  Kor-r'.-ol  iiii-a  »  M  T.  Ai.b.'L. 
1868-70.     From  the  Socioty.* 
Prag.     Sitzungsl>erichtedf'r  K.  B.  0'-i*-]!s/;L'if^  l^r  ^'U^zh'/L\f'rz.     *s.irr 
1870.  .Tan. — Dec.     From  the  S^^i^rty. 
Abhandlungen  of  the  sunie,     1^70.  6s>  F/.j^.  4^.-  Bii.  1      F.-.-   '.l> 
Society. 
Regenftburg.     Flora,  henna^c^fUn  von  d'r  K.  l<'Ui.:%.'.':.*^.i  G-r^.lv.Lt/L 
Xeue  Reihe,  2H  Jahrg.     Fmni  ih"  S'K.-^^'.y. 
Correapondwiz-Blatl  des  Zoologi5ch-Minera''>^licL*Tk   Ver^rlju.      i4ftT 
Jahrg.    From  the  Society. 
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FRANCE. 

Bordeaux*    M^moires  dc  la  Soci^t^  des  Sciences  Physiques  ct  Naturelles. 

Vols.  VI.  and  VIII.,  lor  Cahier,  1868  and  1870.    From  the  Society. 

Caen.     M^moires  dc  rAcacK'tnie  Imperiale  des  Sciences,  Arts  et  Belles- 

Lcttres.     1870  and  1871.     From  the  Society. 
LyoiiB.    M^moires  de  T  Academic  Imperiale  des  Sciences,  Belles-Lettres,  et 
Arts.    Classe  des  Lett  res.     Tome  4me.   1868-C9.    From  the  Society. 
Annales  de  la  Socl6te  Imperiale  d' Agriculture,  Ilistoire  Naturelle  et 
Arts  Utiles.    4me  Serie.     Tome  ler.     1868.     From  the  Society. 
Paris.    Journal  dc  Conchy liologie.    3e  Serie.    Tome  XI.,  Nos.  1-4.    From 
the  Editor. 
Annales  des  Mines.    6me  Serie.    Tome  XVIII.,  4e-6e  Livr.    1871,  e  et 

2e  Livr.     From  the  MinisUT  of  Public  Works,  France. 
Annales  des  Sciences  Naturelles.     5me  S<*rie.     Botanique.    Tome  XII. 
Nos.  1-6.     Zoologie.     Tome  XI.     Nos.  1-6.    Tome  XIV.     Pur- 
chased. 
Bulletin  Mensuel  de  la  Societo  Zoologique  d*Acclimatation.  2mc  SC'rie. 

Tome  VII.,  No.  8,  to  Vol.  VIII.,  No.  10.      From  the  Society. 
Bulletin  de  la  Societe  Botanicjue  dc  Franco.     Tome  17me.     Comptes 
Rendus  des  Sciences,  2  and  i.     1870.     From  the  Society. 

ITALY. 

Bologna.     Rendiconto  delle  Sessioni  deir  Accademia  delle  Scionzc  dell* 

Istitutodi  Bologna.    Anno  Accadeinico,  1870-71.    From  the  Society. 
Cagnola.     Atti  della  Fondazione  Scieutitica  C.'agnola.     Vol.  V.,  Pts.  I.  and 

II.     From  the  Society. 
Lucca.     Atti  della  U.  Academia  Lucchese  di  Scicnza,  Lettere  ed  Arti. 

Tomos  17  and  18.     From  the  Academy. 
Milan.     Reale  Instituto  Lombardo  di  Scienze  e  Lettere.   Rendiconti.  Series 

IL,  Vol.  II.,  Fane.  17  et  seq.     Vol.  III.  and  IV.,  Fasc.  1-6,  8-13. 

From  the  Academy. 
Memoirs  of  the  same.     Clas.'^e  di  Scienze  Mathematichc  c  Naturale. 

Vol.  XII.     From  tlie  Society. 
Napoli.     Societa  Roale  di  Xapoli.    Atti  del  Accademia  d<'lle  Scienze  Fisiche 

e  Mathematichc.     Vols.  III.  and  IV.     From  the  Society. 
Rendiconto  of  the  same.     Anno  VI.,  Nos.  6-12.     Anno  VII.  and  VIII. 

From  tlie  Society. 
Palermo.     Gioruale  df  Scienze  Naturali  ed  Economiche    pubblicato  per 

cura  del  (!(msiglio  di   Pcrfczionamento  annesso  al  H.  Instituto  Tech- 

nico  di  Pah'mio.     Anno  1H(»».     Vol.  V.,  Fasc.  III.  and  IV.     Anno 

1870.     Vol.  VI.,  Fasc.  I.  and  II.     From  the  Society. 
Turin.     Atti  della  R.  Accademia  delle  Scienze  di  Torino.     Vol.  V.,  Disp. 

le-7e,  1870.     From  the  Society. 
Notizia  Storico  dei  Lavori  fatti  della  (Masse  di  Scienze  fisiche  e  Mathe- 
matichc dell  R.  Accad<Mnia  delle  Scienze  di  Torino  negli  Anni  1864  e 

1865.     From  the  Academy. 
Appendiceal  Vol.  IV.  de^li  Atti  della  R.  Accademia  delle  Scienze  di 

Torino.     From  the  Society. 
Bulletino  Meteorolo^^ieo  ed  Astronomico  del  Regio  ( )sservatorio  dell 

Universita  di  Torino.     Anno  IV.,  1H61).     From  the  I'niversity. 
Venice.     Atti  del  Reale  Istituto  Veneto  di  Scienze,  Lettere  ed  Arti.     Tomo 

14,  Di.sp.  10;  Tome  15,  Disp.  1,  3-10;  Tome  16,  Disp.  1-7.     From 

the  Society. 
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UNITED  STATES. 


Baltimore.     Fourth  Annual  Report  of  the  Provost  to  the  Trustees  of  the 
Peabody  Institute  of  the  City  of  Baltimore.    June  1,  1871.    From 
the  Trustees. 
Boston.     Annual  Report  of  the  Trustees  of  the  Museum  of  ComparatiTe 
Zoology  at  Harvard  College,  for  1870.     From  the  Trustees. 
Bulletin  of  the  same.     Vol.  III.,  No.  1. 

Fourth  and  Fifth  Annual  Reports  of  the  Trustees  of  the  Peabody  Mu- 
seum of  American  Archaeology  and  Ethnology.     1871.     From  the 
Trustees. 
The  Literary  World.     Vol.  I.,  No  89  to  Vol.  IL,  No.  1.     From  the 

Editor. 
Proceedings  of  the  Boston  Society  of  Natural  History.     Vol.  XIII., 
Page  3(«  et  seq.;  Vol.  XIV.  Pages  1-112.     From  the  Society. 
*  Memoirs  of  the  Boston  Society  of  Natural  History.    Vol.  IL,'  Part  L, 
No.  2.     From  the  Society. 
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Cambridge.     Bulletin  of  the  Museum  of  Comparative  Zoology.     Vol.  IL, 

Nos.  2  and  3.     From  the  Director. 
Chicago.     American  Journal  of  Microscopy.     Vol.  I.,  No.  1.   April.  1871. 

From  the  Editor. 
Harriflburg.     Pennsylvania  Fruit  Grower's  Society.     Annual  Electing. 

Januarv  6,  1867.     From  the  Society. 
Leavenworth  "Medical  Herald.     Vol.  IV..  No.  XII.  to  Vol.  V.,  No.  XL 

From  the  Editor. 
New  Haven.     The  American  Journal  of  Science  and  Arts.    1871.    VoL  L, 
No.  1  to  Vol.  II.,  No.  12.     Third  Sories.     From  the  Editors. 
Transactions  of  the  Connecticut  Academy  of  Arts  and  Sciences.     Vol. 
L,  Part  2.     From  the  Society. 
Newport.     Archives  of  Science  and  Transactions  of  the  Orleans  County 

Society  of  Natural  Sciences.     Vol.  I.,  Nos.  2-4.     From  the  Editor. 
New  York.     Bulletin  of  the   Torrey  Botanical  Club.      Vol.  I..  No.  12  to 
Vol.  II.,  No.  11.     From  Thos.  Meehan. 
The  American  Gas  Light  Journal.     Vol.  XIIL,  No.  1  to  Vol.  XIV.. 

No.  6.     From  the  Editor. 
New  York  Medical  Journal.     Vol.  XIIL,  No.  2  to  Vol.  XIV.,  No.  6. 

From  the  Editor. 
The  American  Chemist.     New  Series.     Vol.  I.,  No.  7  to  Vol.  IL,  No. 

5.     From  the  Editor. 
Annals  of  the  Lyceum  of  Natural  History.     Vol.  IX.,  No.  13  to  Vol. 
X.,  No.  3.     From  the  Society. 
Philadelphia.     American  Journal  of  Conchology.     Vol.  IV.,  Part  3  to 
Vol.  VII.,  Part  2.     From  the  Publication  Committee. 
The  Dental  Cosmos.     Vol.  XIIL,  Nos.  1-12.     From  the  Editor. 
The  Ganiener's  Monthlv.     Vol.  XIIL,  Nos.  1-12.     From  the  Editor. 
The  Penn  Monthly.     Vol.  II. ,  Nos.  1-12.     From  the  Editor. 
American  Journal  of  Pharmacy.     Vol.  XLIIL,  Nos.  1-12.     Fourth 

Series.     From  the  Editor. 
Proceedings  of  the  American  Pharmaceutical  Association  at  the  18th 
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Journal  of  the  Franklin  Institute.     Vol.  XCIL,  Nos.  546-^500.     From 
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Proceedings  of  the  American  Philosophical  Society.    Vol.  XL,  No.  85 
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Agassiz,  L.,  and  Ch.  F.  Hart.    Scientific  Results  of  a  Journey  in  Brazil. 
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thology.    Vol.  I.,  Lund  Birds.     Purchased. 
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Livrs  22-24.     Froni  the  Wilson  Fund. 
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Fnmi  the  Author. 
Bolton,  J.  C.     Index  to  the  Literature  of  Uranium.     From  the  Author. 
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Seas. 
Notes  on  Fossil  Ostracoda. 
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Brady,  Henry  B.    On  Saccammina  Cartcri. 
On  Ellipsoidina.    From  the  Author. 
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London,  18T0.    From  the  Society. 
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Cook,  George  H.    Annual  Report  of  the  Slate  Geologist  of  New  Jersey 
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Fourth  Contribution  to  the  history  of  the  Fauna  of  the  Miocene  and 

Eocene  Periods  of  the  United  Slates.    Prom  (he  Author. 
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Credner,  II.     Ueber  gcwisso  Ursacbcn  der  E ry stall vcrscbtedenhei (en  des 

kohlensauren  Eatkcs. 
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Emmons,  E.  Natural  History  of  New  York.  Agriculture,  Vol.  8.  Pur- 
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Emory,  W.  H.  Report  on  the  United  Slates  and  Mexican  Boundary  Sur- 
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Frauenfeld,  Geo.  R.  v.     Ueber  Vertilgung  des  Rapskafers. 
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From  the  Autlior. 

Fritsch.  Phanologische  Beobachtungen  aus  dem  Pflanzen-  und  Thierreiche. 
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Palsontologia  Indica.  Cretaci'oiis  Fauna  of  Southern  India.  Vol.  III., 
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Gmelin,  J..  G.  Joannis  Geor^^ii  Gmelinl,  Ueliqiiias  qua*  Rupersunt  Com- 
mercii  Epistolici  cum  Carolo  Linnjeo,  Alberto  Hallero,  Guilielmo 
Stellero,  et  al.     From  tlie  Kditor,  Dr.  G.  H.  T.  Plieninger. 

Gray,  Geo.  R.  Hand.  List  of  Genera  and  Species  of  Birds.  Part  II. 
From  the  Author. 

Grote,  A.  R.  On  Thecla  inornata,  G.  and  R.,  and  Thecla  falacer,  Godt. 
From  the  Author. 

OunthiT,  A.  C.  L.  G.  The  Record  of  Zoological  Literature.  1869.  Vol. 
VI.     London,  1870.     Purchased. 

Hall,  Jas.     Natural  History  of  New  York.     Pahvontology,    Vols.  III.  and 
IV.     Purchased. 
Contril)utions  to  Palaeontology.     Genus  Eurypteris. 
Geological  Survey  of  the  State  of  Wisconsin.     1859-1803.     Paleonto- 
logy.    Part  3. 
Natural  History  of  New  York.     Part  VI.     Palaeontology,     Vol.  IV. 
From  the  Author. 

Hanley,  S.  and  Wm.  Tlieobnld.     Conchologia  Indira.    Part  3.  Purchased, 

Hansen,  G.  A.     Forelobii^e  Bidrag  til  Spedalskhedens  Karakteristik. 

Fortsatte  Bidrag  til  Lei)niens  (Spedalskhedens)  Karakteristik.     From 
the  Author. 

Hague,  Jas.  1).  United  States  Geolo-jii^al  Exploration  of  the  Fortieth 
Parallel.  Mining  Industry.  With  Atlas.  From  the  Chief  of  En- 
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Hayden,  F.  V.  Preliminary  Rep^r^  "**  the  United  States  (Jeological  Survey 
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Henry,  Joseph.  Smithsonian  Miscellaneous  (\)llection.  21^7.  Directions 
for  Constructing  Lightning  Rods.  From  the  Smithsonian  Institu- 
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Scientific  Agriculture,  with  a  View  to  Profit.    From  the  Author. 

Lea,  Isaac.  Extra  Bhccta  of  Lea's  Synopsis  of  tbe  Genus  Unio,  for  la- 
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ACADEMY  OF  NATURAL  SCIENCES. 


Januabt  16. 

converbational  heetinq. 

Prof.  J.  H.  McQutLLEN  in  the  cbair. 

Twelve  members  present. 

The  attention  of  tbe  Section  waB  aeked  by  Prof.  James  Tyson, 
to  a  simple  diagram  which  he  had  been  in  the  habit  of  using  in 
his  lectures,  for  several  years  past,  to  impress  upon  students  the 
tarcumstances  under  which  the  revcreal  of  lights  and  shadows  takes 
place  in  red  blood-corpiisclcs  while  under  microscopic  examina- 
tion. Tbe  familiar  "cracker  shape"  of  the  corpuscle  being  ac- 
knowledged, and  supposing  the  entire  corpuscle  in  focus  when 
there  is  the  least  shadow,  it  is  plain  that  the  central  portion  is  n 
double  concave  lens,  while  tbe  periphery  will  act  ns  a  double  con- 
vex lens.  The  centre  of  the  corpuscle  will  thoreforo  cause  the 
parallel  rays  r  r  r  to  disperse  and  pus.s  beyond  tbe  corpuscle, 
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in  the  text-book  on  physiology,  but  with  the  description  reversed) 
aod  therefore  correct.  The  corpuscle  is,  however,  deecnbed  as  in 
focus  wlien  the  periphery  is  in  focus.  Of  the  otiier  text-booke 
DOW  within  our  reach,  Dnltoii  has  it  correctly  on  page  214  of  his 
third  edition ;  Flint,  Kirke,  Hanke  in  his  "  Grundziige  der  Physio- 
logie,"  and  Strieker  in  his  "Ilandbuch  der  Lchre  von  den  Qewc- 
ben,"  refer  to  the  reversal  of  light  and  shadow,  but  do  not  state 
the  circumstances  under  which  it  takes  place.  Marshall  makes 
DO  allusion  to  it. 

Dr.  McQuillen  exhibited  five  microscopical  specimens  pre- 
pared by  Dr.  Ocorge  D.  Harriman,  of  Boston,  consisting  of 
dentine,  cemenlura,  and  bone,  which  had  been  acted  upon  by 
dilute  muriatic  acid  removing  the  earthy  salts  and  leaving  the 
cartilagtnotiB  ba^s  of  which  those  structures  are  eomposeil,  tlie 
latter  of  which  lind  tlicn  been  stained  with  carmine.  These  speci- 
mens had  been  prepared  with  a  view  of  demonstrating  that  dentine 
does  not  consist  of  tubular  and  intcrtubulnr  structures;  also  that 
in  cementum  and  bone  ttie  lucunm  and  canaliculi  are  not  empty 
spaces,  but  occupied  byn  soft  solid  body  or  substance. 


Director  S.  W.  Mitchell  in  tho  chair. 

Sixteen  mcmlwrs  present. 

Mr.  William  H.  Walmslcy  exhibited  slides  showing  the  differ- 
ence between  the  torn  edge  of  our  ordinary  paper  niiil  tlint  of  the 
thick,  strong  po per  used  liy  the  Chinese  for  tlic  ninuufncliirc  of 
clothing.  Kotli  ap|)carc(l  to  be  composed  of  cotton,  but  llio  foreign 
article  bore  tlie  aspect  of  Itcing  made  directly 
from  tho  cotton  flbres,  instead  of  from  com-  *'    ' 

minuted  woven  fabrics. 

Dr.  Mc(|uilk'ii  directed  attention  to  a  rc- 
markalilc  specimen  of  liyjicrlropliyof  the  roots 
of  a  left  superior  molar  measuring  ij  inches 
in  length  liy  23  inclif»  in  ciri-umfi-rcnce,  and 
weighing  12^  dwts.  (Fig.  I),  wliirh  he  liad  ex- 
hibited at  a  previous  meeting  and  of  whiili  he 
tiail  promised  to  make  n  niicros<'o]>ieal  ex- 
amination.   This  he  had  done,  and  now  sub- 
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in  a  spiral  direction  analogous  to  dentinal  tubuli  in  secondary 
dentine. 

Dr.  F.  W.  Lewis  inquired  what  difference  there  was  between 
these  exostoses  and  epulis. 

Dr.  James  Tjson  remarked  that,  microscopically,  true  epulis 
is  a  fibrous  tissue,  and  springs  from  the  mucous  membrane, 
although  the  giant-celled  mj^cloid  tumor  (giant-celled  sarcoma  of 
Virchow)  generally  springs  from  bone,  and  is  sometimes  incor- 
rectly called  epulis.  With  regard  to  the  nature  of  cementum.  Dr. 
T.  suggested  that  it  seemed  more  philosophical  to  place  it  in  the 
same  category  with  bone,  since  it  only  differed  from  true  osseous 
tissue  in  the  absence  of  Haversian  canals  for  minute  bloodvessels, 
which  were  unnecessary  on  account  of  the  close  contiguity  of 
the  structure  (cementum)  to  its  vascular  supplj'. 

Dr.  Tyson  also  showed  an  ingenious  gastric  canulaj  improved 
by  himself  by  the  addition  of  a  cover  and  catch  for  preventing 
the  loss  of  gastric  juice,  an  accident  which  is  constantly  occurring 
with  the  ordinary  canula  in  consequence  of  the  animal's  scratch- 
ing out  the  cork  after  the  instrument  is  adjusted  in  the  fistula 
from  the  stomach. 


February  20. 
conversational  meeting. 
Seven  members  present. 


March  6. 
Director  S.  W.  Mitchell,  M.D.,  in  the  chair. 
Fight  members  present. 

The  Corresponding  Secretary  presented  photographs  of  the  test 
Diatoms  Siirirrlia  (jnnma  and  Amphiplc.ura  pellucida  (the  latter 
exhibiting  91,000  striic  to  the  inch)  from  Col.  J.  J.  Woodward,  of 
the  Army  Medical  Museum  at  Wasliington,  and  moved  a  vote  of 
thanks  for  the  same,  wliich  was  carried  unanimously. 

Dr.  J.  H.  McQuillcn  exhibited  half  a  dozen  microscopical  slides, 
handed  to  him  by  Dr.  R.  W.  Varney,  of  New  York,  viz.:  Trans- 
verse section  of  the  maxilla  of  a  cat,  with  the  incisorfl,  canines,, 
and  molar  teeth  in  position;  nodules  of  secondary  dentine;  sec- 
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tion  of  hypertropliied  root  of  a  molar  tootL ;  heniipterous  insect 
(Tingis  arcuata);  longitudinal  section  of  a  deciduous  incisor  and 
of  a  molar  tooth.  Dr.  McQuillen  directed  particular  attention 
to  the  last-named  specimen  as  having  a  practical  significance 
bearing  upon  the  diseases  and  treatment  of  the  teeth.  Under  the 
microscope  a  fissure  (Fig.  3)  inappreciable  to  the  naked  eye  could 
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April  3. 
Director  S.  W.  Mitchell,  M.D.,  in  the  chair. 

Eight  members  present. 

A  donation  from  the  Surgeon-General's  office  of  Dr.  J.  J.  Wood- 
ward's interesting  report,  entitled  "A  Memorandum  of  the  Test 
Podura,  with  Five  Photo-micrographs,"  was  received. 

Dr.  James  Tyson  exhibited  slides  of  the  deposit  from  two  speci- 
mens of  urine  from  a  so-called  intermittent  hsematuria^  which  were 
interesting,  if  not  important,  from  the  fact  that  the  first  specimen, 
though  containing  granular  casts,did  not  contain  blood-corpuscles, 
and  that  the  second,  between  which  and  the  first  the  urine  had 
become  quite  clear,  contained,  in  addition  to  granular  casts,  blood- 
corpuscles  and  blood-casts.  The  importance  of  this  observation 
lies  in  the  circumstance  that  in  the  cases  of  intermittent  haema- 
turia  reported  by  Ilarley  {Medico- Chirurgical  Transactions^  vol. 
48,  1865),  blood-corpuscles  were  exceedingly  rare,  being  found  in 
but  a  single  case,  and  not  more  than  one  or  two  in  the  field  of  the 
microscope.  So  rarelj^,  indeed,  have  corpuscles  been  present,  that 
Dr.  Beale,  in  the  first  volume  of  the  Practitioner^  August,  1868, 
sa^'s  that  "it  is  therefore  improbable  tliat  in  these  cases  tliere  is 
any  hemorrhage  as  in  acute  infiammation  of  the  kidneys,  and  they 
ought  not  to  be  spoken  of  as  cases  of  hematuria." 

In  the  present  case  all  the  other  phenomena  of  intermittent 
hsematuria  attend,  and  in  the  second  specimen  of  urine  there  are 
many  free  blood-corpuscles  and  blood-casts,  while  in  the  first  the 
most  careful  searching  detected  none. 

The  treatment  found  most  useful  in  intermittent  hsematuria, 
that  by  antiperiodic  doses  of  quinia,  preceded  by  a  purgative 
dose  of  calomel,  lias  been  the  most  satisfactory,  there  being  no 
recurrence  since  its  adoption,  although  three  weeks  have  elapsed, 
while  other  modes  of  treatment  adopted  since  October,  18T0,  when 
the  aflcction  first  appeared,  have  signallj'  failed.* 

Dr.  Joseph  G.  Richardson  exhibited  a  slide  charged  with  pul- 
monary elastic  tissue  from  the  boiled  sputa  of  a  phthisical 
patient  in  the  Episcopal  Hospital,  and  called  the  attention  of  the 

*  July  1st,  1871.  The  patient  has  since  quite  recovered  under  this  treat- 
ment. 
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Section  to  some  characteristics  of  the  elastic  fibres,  to  wit,  first, 
the  Delta  (a)  rather  than  simple  Y  shape  f^eqaent  among  the 
fragments,  which  he  attributed  to  the  greater  resistance  at  tbe 
meeting-point  of  the  walls  of  three  Hir-veeiclee  to  any  disinte- 
grating process;  and  second,  the  transverse  fracture  of  its  com- 
ponent elastic  filaments,  resembling  that  of  an  India-rubber  thread, 
instead  of  displaying  a  frayed-out  appearance  similar  to  that  pre- 
sented at  the  extremity  of  a  broken  cotton  or  linen  string. 

By  these  peculiarities  pulmonary  elastic  tiasne  can  generally  be 
distingnisbed  from  folds  in  the  walls  of  boiled-starch  corpuscles; 
lYom  mycelial  threads  of  fungi  (which,  when  dichotomous,  often 
have  stem  and  branches  of  nearly  tbe  same  size);  and  from  vege- 
table fibres,  which  seldom  break  transversely,  and  which,  when 
split,  generally  assume  the  T  and  not  the  Delta  shape.  (  Vide 
paper  on  the  Detection  of  Lung  Tissue  in  Sputum,  in  the  New 
York  State  Medical  Society's  Transactions /or  1871-) 
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